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|. MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma mo marematuke i oOydaromuxcs 5—9 kiaccoB pazpaboTaHa
Ha ocHoBe ®I'OC OOO. B mnporpaMme MO MaTeMaTUKE YYTEHbl HJAEU U
nosioskeHus: KoHuenimu pa3BuTus MaTeMaTHuecKoro oopasoBanus B Poccuiickoii
denepanum.

[IpeameToM MaTeMaTHKU SBISIOTCS (DyHIAMEHTAIBHBIC CTPYKTYPhI HAIIIETO
MUpa — TMPOCTPAHCTBEHHbIE (HOPMBI U KOJUYECTBEHHBIE OTHOIIECHUS (OT
IPOCTEMIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM ONBITE, N0 JOCTATOYHO
CIIOXHBIX, HEOOXOAMMBIX JJIS Pa3BUTHS HAYYHBIX M MPUKIATHBIX HUIEH).
MareMatrnyeckue 3HaHMS O0OecneurBalOT MOHMMAaHUE MPUHIIUIIOB YCTPONCTBA U
UCIIOJb30BaHUsI COBPEMEHHOM TEXHHUKH, BOCHPHUATHE W  HHTEPIPETALUIO
COIMAJIbHOM, 9KOHOMHUYECKOU, TOJIUTUYECKON HMHGOpMAILMH, JAI0T BO3MOXKHOCTb
BBITIOJIHATD PACUETHI U COCTABIISITH AJITOPUTMBI, HAXOUTh U PUMEHATH (POPMYJIbI,
BJIAJICTh MPAKTUYECKUMH NMPUEMAMHU F€OMETPUUECKUX U3MEPEHHI M TOCTPOCHHIA,
YuTaTh UH(OpPMAIIMIO, TIPEICTABICHHYIO B BHUJE TAOJIUII, AMarpaMM U TpaduKoB,
KUTh B YCIOBUSX HEOINPEACIEHHOCTH W IOHHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHM.

N3yyenue wmarematukd QOpMUPYET y OOYYarONIMXCs MaTeMaTHUYeCKH
CTWJIb MBILIUIEHUS, MPOSBISIONIMICA B ONPEACIEHHBIX YMCTBEHHBIX HaBBIKaX.
OOyuaroiyecss OCBaWBalOT TakKhe MPUEMBI W METOJbI  MBIIUICHUS, Kak
UHAYKIUS U JEeIyKIus, o000IIeHHe W KOHKpPETU3alMs, aHallu3 U CHHTE3,
Kinaccudukanus Y CcuUcTeMaTu3aius, adcTtparupoBaHue u aHayiorus. OOBEKTHI
MaTeMaTUYECKUX YMO3AKIIOUEHHM, MpaBUiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHU3M JIOTHYECKUX TOCTPOCHHM, CHOCOOCTBYIOT BBIPAOOTKE yMEHUS
dbopmynrpoBaTh, 000OCHOBBIBATH M JOKA3bIBATH CYXKJEHHUS, TEMCAMBIM Pa3BUBAIOT
JorhyYeckoe MeluieHne. M3ydenue mareMaTuku oOecrieuuBaeT popmMupoBaHue
AITOPUTMHUYECKON KOMIIOHEHThI MBIIIJIECHUS M BOCIIUTAHUE YMEHUM I€MICTBOBATH
0 3aJlaHHBIM AJITOPUTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE M KOHCTPYHPOBATH
HOBbIE. B mporecce pemieHus 3aa4 — OCHOBOM y4eOHOM AesITeNbHOCTH Ha ypoKax
MaTeMaTUKH — pa3BUBAIOTCS TBOpPYECKAas M MPUKIIAIHAS CTOPOHBI MBIILICHUS.
OOyuenue matemMaTuke JaET BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIMXCS TOYHYIO,
palMoHaNIbHYI0 W HMH(POPMATHBHYIO peYb, YyMEHHE OTOUpaTh Haubosee
MOJXOMSIINE S3BIKOBBIC, CHMBOJIMYECKHE, TpaduyecKkue CpeacrtBa s
BBIPAKEHUS CYXKICHUM W HATJIIHOTO UX MIPEACTaBICHUS.

[Ipy wu3ydyeHHMM MaTEeMaTUKH OCYILECTBISETCS OOLIee 3HAKOMCTBO C
METOJJaMH TIO3HAHUSl JICHUCTBUTEIIBHOCTH, NPEACTABICHUSIMU O TMpPEIMETE U
METOJaX MAaTEeMaTHKW, UX OTJIWYUU OT METOAOB JPYIMX €CTECTBEHHBIX H
T'YMaHUTApPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHHS] MAaTEMAaTUKH JJII PEIICHUs
Hay4YHBIX U NPUKIAIHBIX 3a/1a4.

[IpropuTeTHBIMH LENIMH 00y4YEeHHUsS MaTeMaThke B 5—9 Kiaccax SIBISIOTCS:
dopMHpOBaHKE LEHTPATBHBIX MAaTEeMATHYECKUX MOHSITHH (YMCII0, BEIMYMHA,
reoMeTpUYECKast durypa, IepeMEHHas, BEPOSTHOCTb, byHKUMA),
00€ecreynBalIMX MPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTEMaTHYECKOTO
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o0pa3oBaHUs 00yYarOIUXCS;

noJiBeJiIcHNEe OOydYaroluXcsl Ha JAOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MaTEMAaTUKHA W OKPYXKAIOIIEr0 MHUpa, NOHMMAaHUE MAaTeMaTHKU Kak
4acTH OOIIEH KyJIbTYyphl YEJIOBEUECTBA;

pPa3BUTHE WHTEIICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 0Oydaromuxcs,
MTO3HABATEJIbHOM AKTHUBHOCTH, HCCJIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTU
MBIIUIECHUS, UHTEPECA K U3YUEHUIO MATEMATHKU;

dbopmupoBaHrue (PYHKIIMOHAIBHOW MaTeMaTUYECKOW TIPAMOTHOCTH: YMEHUS
pacno3HaBaThb ~ NPOSBICHHUS ~ MaTeMaTUYeCKUX  IOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYAIUAX U MPU U3YUYEHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTE W  3aKOHOMEPHOCTEH,
bopMyIHpOBaTh WX HA A3BIKEMATEMATUKHU U CO3JaBaTh MaTEMaTUYECKUE MOJIEIIH,
MPUMEHATh OCBOCHHBIM MaTeMaTUYECKUU ammapar s pelieHUs] MPaKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4, MHTEPOPETUPOBATh U OLEHUBATH IIOJTYYEHHbIC
pE3yNbTATHI.

OCHOBHBIE JIMHUU COJAEPKAHHS TMPOrpaMMBbI 0 MaTeMaTHKe B 5—9 kiaccax:
«Yucna u  BhlUUCHEHUS», «Anredpa»  («Anredpaniueckue  BBIPAKECHUS,
«YpaBHeHUs U HepaBeHCTBa»), «DyHkuum», «l'eomerpusi» («l'eomeTpuueckue
burypel U UX cBoicTBay, «M3MepeHHE TEOMETPUYECKUX  BEIUYUHY),
«BeposTtHOCTh W cTaTUCTHKa». JlaHHbIE JWMHUM Pa3BUBAIOTCA MapalIeIbHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOW, OJJHAKO HE HE3aBUCUMO OJHA OT
IPYrOi, a B TECHOM KOHTaKT€ ¥ B3aUMOJICHCTBHH.

Conepxxanue mnporpaMMmbl MO MAaTEMATHKE, PACOPEACIEHHOE MO TroJam
oOyueHusi, CTPYKTYPHUPOBAHO TakUM oOOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIIMIHAIBHBIM BOIMIPOCaM OOydJaroluecs oOpamaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MaTEMaTUYECKUMH TOHSATUSIMA M HaBBIKAMHU  OCYILECTBIILIOCH
[OCHEI0BAaTeIbHO W MOCTYNAaTeNbHO, C€  COOJIOJEHHMEM  IpPUHLHUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAIWCh B OOLIYyI0 CHCTEMY
MaTEMaTUYECKUX TMPEACTABICHUN OOydYaroIMXCcs, paciiupsisi ¥ yrayonss eé€,
oOpa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

B coorBerctBun ¢ ®I'OC OOO wmarematuka SBISETCS 00sA3aTEIbHBIM
y4eOHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO o0uiero oopasosanus. B 5-9 knaccax
MaTeMaTHKa TPAIUIIMOHHO U3y4aeTCsl B paMKaX CIEIYIONUX YIeOHBIX KypCOB: B 9—
6 kmaccax — kypca «MatemaTuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIoUas
AJIEMEHTHI CTATUCTUKHU UTEOPUU BeposiTHOCTEN) U «I'eomerpus». [Iporpammoii mo
MaTeMaTHKE BBOJUTCS CaMOCTOATEIbHBIM YyueOHbI Kypc «BeposTHOCTh
CTaTUCTHKAY.

OO01iee 4KMCciI0 YacoB M3y4YeHUs MaTeMaTuKH (0a30BbI ypOBEHb) Ha YpOBHE
OCHOBHOTO o0riero ooOpasoBanusi, — 952 wvaca: B 5 kmacce — 170 gacos (5
yacoB B Hemeno), B 6 kiaacce — 170 gacos (5 gacoB B Hemento), B 7 kiaacce —204
yaca (6 yacoB B HeJleno), B 8 kiacce — 238 vacoB (7 4acoB B HEJENI0), B 9 kitacce
— 221 yaca (6,5 yacoB B HeZIEIIO).
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OcHoBa paboueii Pabouas mporpaMma COOTBETCTBYET thenepanbHOMY
rocyJapCTBEHHOMY 00pa30BaTeIbHOMY CTaHJApTy OCHOBHOI'O OOIIETo

NMPOrpamMmbl » .
o0pazoBaHMs, COCTaBIICHA Ha OCHOBE dQenepanpbHO pabdodueit
OporpaMMel MO mpeamery «MareMaTuke»; SIBISETCS COCTaBHOM
YaCThI0 OCHOBHOM 00pa30BaTEIbHOI MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBannsg MbOY «llIkoma Ne 109»

KoJsn4yecTBo 4yacoB B MaremaTtuka -5; Anredpa 7 kiaace — 3; Auredpa 8 kiace — 4;

He/1eJT110 Auredpa 9 kaace 3,5 ; 'eomerpus -2, BeposiTHOCTH U

CTATHCTHKA- 1

KoauuyecTBo yacos 3arogn s | 170

KJ1ace
KoauyecTBo yacos3arogn 6 | 170
KJIace
KoaunyecTBo yacoB 3a rox 7 | Aareopa - 102; 'eomeTpusi-68
KJIace
KosmnyecTBo yacoB 3a ron 8 | Aureopa - 136; 'eomerpus-68
KJIacce
KoaunyecTBo wacoB 3a ron 9 | Aareopa - 119; I'eomerpusn-68
KJIacce
KosmnyecTBo yacoB 3a ron 7 | BeposiTHOCTB M cTaTHcTHKA - 34
KJIacce
KoauuyecTBo yacoB 3a ron 8 | BepositHOCTh U cTaTucTHKA - 34
KJIacC

10 | KoaunvecTBo 4acoB 3aroq 9 | BepossTHOCTBH M cTaTHCTHKA - 34
KJIaCC

Il. COAEP’)KAHUE YYEGBHOI'O IPEIMETA

COAEPKXAHHUE YYEBHOI'O KYPCA (I1O0 'OJJAM OBYUYEHMUS)

Yueonwiii nnan npedycmampueaem uzyuenue mamemamuku Ha 6a3060mM ypoeHe, UCX00A U3 He
menee 170 yueonvix uacoe 6 yueonom 200y.

5 knacc

HartypaJjbHble 4yucIa 1 HYJIb

HarypanbHoe umcino. Psn nartypanbbix uucen. Yucino 0. M300paxkeHue HaTypalbHBIX YHCEN
TOYKaMH Ha KOOPJMHATHOMN (YUCIIOBOM) MPSIMOH.

[To3unmoHHas cuctema cuucieHusa. PuMckass Hymepanus Kak INpUMeEp HETMO3MIIMOHHOW CHUCTEMBI
cuucieHus. JlecaTuuHas cuctemMa CUUCIICHUS.

CpaBHeHUE HaTypalbHbIX YHCEJ, CPAaBHEHUE HATypalbHbIX 4yHced ¢ HyléM. CrnocoObl cpaBHEHUSI.
OxpyrieHne HaTypaJIbHbIX YHCEIL.

CrnoxeHue HaTypaJbHBIX 4YHCEJN; CBOMCTBO HYyJs IIPU CIOKEHUU. BplunmTaHue Kak AelcTBUE,
o0paTHOE CJIOXKEHHUIO0. YMHOXXEHHE HATypaJbHBIX 4YHCENl; CBOWCTBA HYNIS U E€IUHUIBI TpU
YMHOXXEHUH. JleneHue Kak JAedCcTBHe, OO0paTHOE YMHOXXEHUIO0. KOMIOHEHTHl AeWCTBU, CBS3b
mexny Humu. [IpoBepka pesynbraTta apudmeruyeckoro aeWctBusa. IlepemectutenbHoe u
COYETaTeNIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS W YMHOXEHMS, pacHpeAeUTeIbHOe CBOHCTBO
(3aKOH) YMHOKEHUS.

Hcnonb3oBanue OyKB Ui OOO3HAUEHUS HEM3BECTHOTO KOMIIOHEHTAa U 3allUCH  CBOWCTB
apupMeTUIECKHUX JEHCTBUM.

Jlenurenu u KpaTHbIE YKMCIIa, pa3iiokeHNne Ha MHOXuUTeNuU. IIpocTeie u coctaBHble uncia. [IpuzHaku
JenuMoctH Ha 2, 5, 10, 3, 9. JleneHnue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJabHBIM [T0OKA3aTeIEM. 3alllCh YUCIIAa B BUJE CYMMBI pa3psAHbIX CIaracMblX.
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UucnoBoe BbhIpaKeHUE. BBIYMCIEHHWE 3HAYEHUN YHUCIOBBIX BBIPAXKEHHM; MOPSJOK BBIIOJIHEHUS
JnenctBuid. Vcronb3oBaHue MpH BBIYUCIEHUSX MEPEMECTUTEIBHOTO M COYETATEJIBHOTO CBOMCTB
(3aKOHOB) CJIOKEHUS U YMHOKEHHUSI, paCIpeieIUTEIbHOTO CBOMCTBA YMHOKEHHUSL.

JApoou
[IpencraBinenne o aApoOU Kak crocobe 3amucu 4acTh BelnuuuHbl. OOBIKHOBEHHBIE ApOOH.

[IpaBunbHBIE W HeNmpaBWiIbHBIE ApoOu. CMemnanHas OpoOb; MpeCTaBICHUE CMENIAHHOW ApOOH B
BUJIC HENpPaBWIbHON JpoOM M BbIIEICHHE €O 4YacTH YWcia U3 HeNpaBUIIbHOW ApoOwu.
N3o0paxenne apobOell Toukamu Ha 4HCIOBOW mpsimoii. OCHOBHOE CBOMCTBO npoOu. CokpaieHue
npobei. [TpuBenenue Apodu Kk HOBOMY 3HaMeHaTe 0. CpaBHEHHE IPOOCH.

CrnoxeHue W BbIYUTAHUE JpoOel. YMHOXKEHHE W JAeJeHHE ApoOeii; B3auMHO-0OpaTHbIE APOOH.
HaxoxeHre 4acTu 1enoro u 1eioro 1o ero 4acTH.

Hecsatuunas 3amuck apobeid. IlpencraBieHue aecATHYHON JOpoOM B BUAC OOBIKHOBEHHOM.
N3o0pakeHne NECATHYHBIX ApOOEH TOYKaMM Ha 4YUCIOBOM mpsMmol. CpaBHEHHE IECSITHYHBIX
IpoOeii.

Apudmernueckue IeHCTBUS C JECATUUHBIME JIpo0siMu. OKpyTiieHHe AeCATUYHBIX IpOOeit.

Pemenne TekcToBBIX 32124

Pemenune TekcToBbIX 3anau apudmernyeckuMm crnocobom. Pemenue normueckux 3anad. Pemienue
3ajiay nepeOopoM BceX BO3MOXKHBIX BapHMaHTOB. VICHojb30BaHME NMpHU pEIIEHUM 3ajad TaOiaull U
CXEM.

Pemienue 3amay, coaepkalivx 3aBUCHMMOCTH, CBS3bIBAIOIME BEJIUYMHBI: CKOpPOCTh, BpeMS,
paccTosiHue; 1I€Ha, KOJIMYECTBO, CTOMMOCTb. EAMHMIIBI M3MepeHHs: Macchl, 00bEMa, IEHBI;
paccTosiHus, BPEMEHHU, CKOPOCTH. CBA3b MEXY €IMHALIAMU U3MEPEHUS KaK10M BEINYMHBI.
Pemnienne oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBiaeHne faHHBIX B BUJE TAOIUL], CTOIOYATHIX AUArPaAMM.

Harasignas reomerpust

Harnsnuele npezacraBieHus o (urypax Ha IUIOCKOCTH: TOUYKa, NpsMasi, OTPE30K, Jyd, Yroi,
JIOMaHasi, MHOIOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroua. IIpsAMo#, OCTpbIi, TyIOHM M pa3BEPHYTHIN
YTJIBI.

JlnuHa oTpe3ka, METpUYECKUE €IUHUILbI JJIUHBL J[IMHA JO0MaHOM, mepUMETp MHOTOYroJIbHUKA.
M3MepeHne U MOCTPOEHUE YIVIOB € IOMOIIBbIO TPAHCIIOPTHUPA.

Harnsanuele npeacrabinenus o purypax Ha IIOCKOCTH: MHOTOYTOJIbHUK; IPSIMOYTOJBHUK, KBAaJpaT;
TPEYroJbHUK, O PaBEHCTBE (QUTYD.

N3o6paxenue ¢uryp, B ToM uucie Ha kietdaroil Oymare. [loctpoenne koHpurypanuii u3 dyacreit
psSMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOM M KjeT4yaTtoil Oymare. Mcnonb30BaHuE CBOMCTB CTOPOH M
YIJI0B MPSMOYTOJIbHUKA, KBAApaTa.

[Tnomane npsAMOYroibHHUKAa M MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX M3 NPSIMOYTOJbHUKOB, B TOM
yucie puryp, n300paxEHHBIX Ha KileTyaTol Oymare. EnMHUIBI ©13MepeHUs MII0IIA 1.

Harnsnnele mpencraBieHs O MNPOCTPAHCTBEHHBIX (UIypax: MPSMOYTOJbHBIM Mapajulesenunesn,
KyO, MHororpaHHuku. M3o0pakeHHe NpPOCTEHIINX MHOTOIpaHHHMKOB. Pa3BépTku kyba u
napayuienenunena. Co3gaHue Mojeneid MHOTOTPaHHUKOB (M3 Oymaru, MpOBOJIOKH, IUIACTUIIMHA U
Ap.).

O0BEM IPSIMOYTOJILHOTO TTapajuienenumnena, kyoa. Equnuiier uamepenus oobéma.

6 K1acc

HarypanbHble unciia

ApudmeTrnueckue IeHCTBUS C MHOTO3HAUYHBIMHM HATypajIbHBIMU YHClIaMU. UHCIIOBbIE BBIpaKEHUS,
MOPSAIOK  NEHCTBHI,  HCHONIb30BaHHME  CKOOOK.  lcmonmp3oBanue  MpH  BBIUMCICHHSIX
NEPEMECTUTCIIBHOIO U COUYCTATCIIBHOTO CBOWCTB CJIOKEHUS U YMHOXKCHUA, PACTIPCACINTCIBHOIO
CBOMCTBA YMHOXEeHUS. OKpyTIeHNEe HATypaJbHbIX YUCEI.

Jenutenun u KpaTHBIC YHWCIA; HAUOOJBIIUN OOIIWMK NEMUTENIb W HAWMEHBIIee OoO0Iee KpaTHOE.
JenumocTb CyMMBI U IIpOU3BeaeHuUs. JIeIeHre ¢ OCTaTKOM.

Jpoou
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OObIKHOBEHHAs1 JIpo0Ob, OCHOBHOE CBOMCTBO JApoOH, cokpamieHue npobei. CpaBHeHHEe U
ynopsounBaHue Jpobei. PemieHne 3agad Ha HaxOXJIEHHE YacTH OT LEJNOr0 M LEJNOro IO €ro
yactu. J[poOHOe umcino Kak pe3ynpTar jAeieHus. [lpenctaBieHue AecATUYHON IpoOu B BuUjE
OOBIKHOBEHHOM APOOH U BO3MOXKHOCTb MPEICTABIICHNUS OOBIKHOBEHHOW NPOOU B BUIC ACCATUIHOM.
Hecartuunbie npobu U MeTpuueckas cucrtema Mep. ApudmMernueckue NEHCTBHS W YHCIOBBIC
BBIPa)KEHUS ¢ OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMHU.

OtHomenue. [lenenne B naHHOM oTHomeHMH. MacmTal, nponopuusi. [lpumenenue npomnopuuit
IPY PELICHNH 3a/1a4.

[TonsiTue mnpoueHTa. BpluucieHne npoleHTa OT BEIMYMHBI M BEJIWYMHBI IO €€ IIPOLEHTY.
BelpaxeHue NpoLEeHTOB JeCATUYHBIMU JpoOsMu. Pemenue 3amad Ha mnpoueHTH. BelpaxeHue
OTHOLIECHUSI BEJIMYMH B ITPOLIEHTAX.

ITosiokuTEIbHBIC H OTPHLIATEIbHBIC YHCJIA

[TonoxwurenpHble W OTpuuATeNbHble uMcna. lLlensle uncna. Monyns 4ucna, reoMeTpHuYecKas
MHTEpIIpeTalus MoOIyas uucia. M3o0pakeHue yucesnl Ha KOOPAMHATHOM mpsAMoi. YwuciaoBble
IIPOMEXKYTKH.

CpaBHenue uncen. ApupmMeTndeckue AeUCTBUS ¢ MOJOKHUTEIBHBIMHI U OTPULIATEIEHBIMU YUCIIAMH.
[TpsaMoyronbHas cucreMa KOOpAMHAT Ha MIOCKOCTU. KoopauHAThl TOUKHM Ha MJIOCKOCTH, abciucca
u opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpasKeHU s

[Tpumenenue OyKB JUIsl 3allUCHM MaTeMaTHYECKUX BbIpaXEHUH M mnpeanoxeHuil. CpoiicTBa
apumeTnyecKkux AelcTBuil. ByKkBeHHbIE BBIpA)KEHHUS M YUCIOBBIE IOJCTAaHOBKU. bykBeHHbIE
pPaBEHCTBA, HAXOXKJICHUE HEU3BECTHOrO KOMIIOHeHTa. DopMyiibl; hopMysIbl TepuMeTpa U IIOAaAn
IpsIMOYTOJIbHUKA, KBaJpaTa, 00bEMa mapasuiesienunesia u Kyoa.

Penienne TeKCTOBBIX 32124

Pemenne TekCcTOBBIX 3a7a4 apu(METHUECKHM criocoOoM. Pemienue normyeckux 3amad. Pemienue
3a/1a4 epedopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amau, coaepxkalux 3aBUCUMOCTH, CBSA3BIBAIOIIUX BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHue; I1I€Ha, KOJUYECTBO, CTOMMOCTB; IPOHU3BOJUTEIBHOCTh, BpeMs, OOBEM pabOTHI.
Eaununel u3MepeHus: Macchbl, CTOMMOCTH; PACCTOSHMS, BPEMEHHU, CKOpPOCTU. CBA3b MEKIY
CAUHUIIaMHU I/ISMCpCHI/Iﬂ Kﬂ)KI[OfI BCIIMYUHBI.

Pemienne 3amay, CBS3aHHBIX C OTHOIIEHUEM, IPONOPLMOHAIBHOCTBIO BEJIIMYMH, IPOLEHTAMM;
pelIeHre OCHOBHBIX 3a]1a4 Ha ApoOu U MPOIEHTHI.

OueHKa ¥ NpUKUAKaA, OKPYTJIEHHE pe3ysbTaTa.

CocraBneHne OyKBEHHBIX BBIPAKEHUH IO YCIOBUIO 3a/]a4H.

[IpencraBieHne MaHHBIX C MOMOINBIO Tabnum u auarpamMm. CTonOdyarbie JUarpaMMbl: YTEHUE U
IIOCTpoeHne. UTeHHne KpyroBbIX AUarpaMM.

Harasanas reomerpust

Harnsnuele npezacraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, Jyd, Yroi,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

B3auMHOe  pacnosnoxkeHue  ABYX ~NOpAMBIX HAa  IUIOCKOCTH, NapajlIelbHBIE  IPSMBIE,
NEePNEHAUKYISIPHBIE NpsAMbIEe. M3MepeHne paccTOsHMM: MEXIy IBYMs TOYKaMH, OT TOYKH [0
IPSIMOM; JUIMHA MapUIpyTa Ha KBaJApaTHOMN CETKE.

W3mepeHre W TOCTPOEHUE YIVIOB C IIOMOLIBIO TpPAaHCHOpPTUpA. BHIBI TpeyrosbHUKOB:
OCTPOYTOJIbHBIN,  MPSAMOYrOJbHBIN, TYNOYroJbHBIA;  paBHOOEAPEHHBIM, PaBHOCTOPOHHMM.
YeThIpEXYrOJbHUK, MPUMEPBl YETHIPEXYTONBHUKOB. [IpsAMOYronbHUK, KBaApaT: HCIOJIb30BAHME
CBOWCTB CTOPOH, YIJIOB, auaroHaneil. M3o0paxeHne reoMeTpuueckux (GUryp Ha HEITMHOBAHHOU
Oymare ¢ WHCHOJb30BaHUEM LIMPKYJA, JIMHEWKH, YyrojibHHWKa, TpaHcroptupa. Iloctpoenus Ha
KJIeT4aToi Oymare.

[lepumerp MHoroyrosbHuka. IloHsTHE ™UIOWAAM (GUTYPBI; €AMHHUIBI HU3MEPEHHUs IUIONIAJIH.
[TpubnmxEénHOEe M3MepeHue miouanu Guryp, B TOM 4uciie Ha KBaJapaTHou ceTke. [Ipubnmxénnoe
MU3MEPEHHE JUTMHBI OKPY>KHOCTH, IIJIOIIAIU Kpyra.

CumMeTpus: IIeHTpallbHast, 0CeBasl U 3epKajibHasi cUMMeTpuu. [locTpoeHne CHMMETPUYHBIX (QUTYD.
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Harnsgaeie mpencTaBieHHss O MPOCTPAHCTBEHHBIX (UTrypax: mapajuieNienunen, KyO, Mpusma,

nipamMua, KOHyC, MWIMHIAP, map u chepa. M3o00pakenne mpocTpaHCTBEHHBIX Guryp. [Ipumepsr

pa3BEPTOK MHOTOTPAHHUKOB, MWIMHpa U KoHyca. Co3/1aHue MoJieleil MPOCTPAaHCTBEHHBIX (PUTYD

(3 Oymaru, TpOBOJIOKH, TUTACTHIIMHA U JIP. ).

[TonsiTie 00bEMa; equHUIIBI U3MEpeHHs 00bEMa. OOBEM IPSIMOYTOJIBHOTO NTapajuIeenunena, Kyoa.
Yueonwviit nnan na uzyuenue anzeopvr 6 7—9 knaccax omeooum e menee 3 yueOHbIX 4ACO8 8

HeOello 6 meueHue Kaxcoozo 200a o0yyeHus, 6cezo 3a mpu 200a 0oyyenus — He menee 306
YUEOHBIX Hacos.

7 Knacc

Yucna u evluucnenun
PanmonanbHble yncIa

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, IIEpexoa OT OAHOM (hopMbl 3amucu npobeil K Apyroi.
[lonsiTMe palMOHAIBHOIO YHUCIA, 3alMCh, CPAaBHEHHE, YIOPSIJAOYMBAHHUE DPALMOHANIBHBIX YHUCEI.
Apudmerndeckue AEHCTBUS ¢ pallMOHAIBHBIMU YKCIaMu. Pemenue 3aay U3 pealbHOW MPAaKTUKU
Ha YacTH, Ha POOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpeJielIeHue, peoOdpa3oBaHie BbIPAKEHUN Ha OCHOBE
oIpeziesieHus, 3a1IUCh OOJIBIIIUX YUCEIL.

[TporeHTsl, 3aIuCh NPOLIEHTOB B BUJE ApoOH U JpoOu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1aun
Ha IIPOLICHTHI, PEIICHUE 33/1a4 U3 PEAIbHON ITPAKTUKU.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPOIOPLUOHATIBHOCTH.

Anzeopauueckue evipasrcenus

IlepemeHHbIE, YHMCIOBOE 3HAYEHUE BBIPAKEHUS C TNEPEMEHHOW. JlomycThumble 3HAYCHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHJE (GopMyibl. Beruucnenus
o popmymam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPDAKEHHH, TOXKIECCTBEHHO paBHbIC BBIPaKEHUs, IpaBUIia
npeoOpa3oBaHUsl CyMM W TPOM3BENEHHUH, NMpaBUiIa PACKPBITUS CKOOOK M TPUBEACHUS MOJAOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeleM.

OpnowieHbl um MHorowieHsl. CtemeHb MHoOrowieHa. CIIO)KEHHE, BBIYMTAHUE, YMHOXECHHE
MHOTOWwIeHOB. DOpMyJibl COKpAIIEHHOIO YMHOKEHHs: KBaJApaT CYMMBI W KBaJpaT Pa3HOCTH.
®dopmyna pasHOCTH KBagpaToB. Pa3noskeHne MHOrOUYJICHOB HA MHOKUTEIIN.

Ypasenenua

VYpaBHeHUe, KOpPEeHb YpaBHEHUS, INpaBUia IpeoOpa3oBaHUs YpPaBHEHHUS, DPABHOCHIBHOCTb
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO YpPaBHEHUs, PEILICHUE
JTUHENHBIX ypaBHeHUH. CocTaBleHHE YpaBHEHUH MO YCIIOBUIO 33/1a4u. PelieHne TeKCTOBBIX 3a/1a4 C
IIOMOILBIO YPAaBHEHHM.

JluneiiHoe ypaBHEHHE C JABYMs MepeMeHHbIMM M ero rpaduk. Cucrema ABYX JMHEHHBIX
YpaBHEHMH C JByMs I€peMEHHbIMH. PelieHue cucteM ypaBHEHHH CIIOCOOOM IOACTAHOBKH.
IIpuMmepsl peneHns TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHMIA.

Koopounamut u zpagpuxu. Oynkyuu

Koopnnnaara Toukn Ha mpsimoil. YuciioBble MpOMEXyTKU. PaccTosiHne Mexay AByMs TOYKaMU
KOOPJAMHATHOU IIPSIMOM.

[MpsmoyronbHass cucremMa koopauHat, och OX m Oy. AOcumcca W oOpauHaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [lpumepbl rpadukoB, 3amaHHBIX (GopMynamMu. YrteHue rpadukoB
peanbHBIX 3aBUCUMOCTEN.

[Tonsitue gynkuuu. I'paduk pynkuuu. CpoiictBa ¢yHkiuil. Jluneitnas ¢yHkuus, e€ rpadux.
I'padpuk yskumm y = |x|. ['paduueckoe perieHre TUHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 knacc
YQucaa u ebluucienus
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KBanpatuelii kopenb u3 uucna. [lonstue 00 wuppanuoHaibHOM uucie. JlecsTuynbie
NpUOJIMKEHNsT UppalMOHAIBHBIX 4Hcen. CBolcTBa apu(PMETHUECKHUX KBaJpaTHBIX KOPHEH M HX
IpUMEHEeHHE K TPeo0pa30BaHHUIO YUCIOBBIX BHIPAKEHUHN U BHIUMCIEHUSAM. JleliCTBUTENIbHBIC YHCIIA.

CreneHb C 1eIbIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3alUCh YUCTA.

Anzebpauueckue gvipasicenus

KBazpaTHblil TpEXUIICH; pa3JI0’KEHUE KBaPATHOIO TPEXUICHA HA MHOKUTEIIN.

Anrebpanueckast ApoOs. OCHOBHOE CBOMCTBO anredpanueckoil npodu. CiiokeHue, BHIYUTAHHE,
YMHOXXEHUeE, JieJIeHHe anreopanyeckux ApoOeil. PanyonanbHble BeIpakeHUs U UX IIpeoOpa3oBaHue.

Ypaeénenus u nepasencmea

KBaapatHoe ypaBHeHue, dhopMysia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHMI, CBOJAALIMXCS K JIMHEHHBIM W KBajapaTHbIM. [Ipocreiimme IpoOHO-palMoOHaIbHbIC
YPaBHEHHS.

['paduueckass uHTEpHpeTanus ypaBHEHUH C JBYMsS IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHHUI C ABYyMs I€pEMEHHBIMU. [IpuMepsl pemeHus cucTeM HEIMHEWHBIX YPaBHEHUH € IByMs
IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3a7jau anredpandeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEpeMEHHOW. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHEHbIE HEPaBEHCTBA ¢ OJIHOM NlepeMeHHOU. CHCTEeMBI JINHEHHBIX HEPABEHCTB € OJ1-
HOH IIEPEMEHHOM.

Dynkyuu

[Tonstue Gpynkuuu. O61aCTh ONpeIeeH s 1 MHOKECTBO 3HaueHHH QyHkunu. CriocoOsl 3a/1aHus
GyHKIMI.

I'paduk dynkiuu. Urenue coiictB ¢yHkiuu no e€ rpaduky. [Ipumepsl rpadukoB GyHKIUH,
OTPaKAIOMIUX PeaIbHBIC TPOIIECCHI.

9 knacc

Yucna u evluucnenusn
JleiicTBUTeIbHBIE YHCIA

PanmonaneHbie yncna, MppaldoOHaIbHbIE YHCIa, KOHEYHbIE B OECKOHEUHBIE AECATUYHBIC APOOH.
MHOX€eCTBO JEUCTBUTEIbHBIX YKCEN; JCUCTBUTEIbHBIE 4YHCIIAa KAaK OECKOHEUYHBIE JECSITHYHBIC
npobu. B3anmMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIYy MHOKECTBOM JEHCTBUTENBHBIX YHCEN H
KOOPJMHATHOMU IIPSIMOM.

CpaBHeHue IeHCTBUTENBHBIX YUCEN, apu(pMeTHnyecKue NeUCTBUS C IeWCTBUTEIHLHBIMU YHCTIAMH.
N3mepenust, npuduKenusi, 0leHKH

Pa3mepsr 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTEIHHOCTh IPOIECCOB B OKPYKAIOIIIEM MHPE.

[TpubnmxE€HHOE 3HAUEHNE BEIMUYMHBI, TOUHOCTh Npubamxenus. Oxpyriaenue uucen. [pukuaka u
OLICHKA PE3YJIbTATOB BHIUUCIICHUH.

Ypaeénenus u nepasencmea
YpaBHenus ¢ oaHol nepeMeHHol

JInnelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOJSIINUXCS K JINHEWUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISUIMXCS K KBaJpaTHbIM. bBuKBagpaTtHOe
ypaBHeHuE. [Ipumepsl pelieHus: ypaBHEHUW TPETbEH M YETBEPTOM CTENEHEH pa3IOKEHHEM Ha
MHOKHTEJIN.

Pemenne npo6HO-paliiOHAIbHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM METOIOM.

Cucrembl ypaBHeHHii

YpaBHeHHe ¢ IBYMS IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrtem ABYX THHEHHBIX YpaBHEHUN
C IByMs IEpEMEHHBIMU. Perienne cucrteM IByX ypaBHEHHUH, OJIHO U3 KOTOPBIX JIMHEWHOE, a IPyroe
— BTOpO# cTenenu. [ padudeckas HHTepIpeTaIys CUCTEMbI YPaBHEHUH C IBYMsI IIEpPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

Hepasencrea
YuciioBblE HEPABEHCTBA U UX CBOMCTBA.
Pemenue nuHENHBIX HEPABEHCTB C OJHOM NEpEMEHHOM. Pelienne cucrteM JIMHENHBIX HEPABEHCTB
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c oxHoil mepemeHHoW. KBanparHeie HepaBeHcTBa. ['paduueckas MHTEpHpeTanus HEpaBEHCTB U
CHUCTEM HEPABEHCTB C IBYMsI [ICPEMEHHBIMH.

Dyukyuu

KBaaparnunas ynkius, e€ rpadux u cBoiictBa. [lapaboia, KoopMHATEI BEPIIMHBI TapadOJIbI,
0Cb CHUMMETPHHU 11apadoIbl.

I'paduxnu GyHkmii: y = kx, y =kx + b, y = x3, y = y/X, y = | x | u ux cBoiicTpa.

Yucnogvie nocnedosamenvnocmu
Onpenesenne H cnoco0bl 3a1aHNAs YUCIOBBIX M0C/TEI0BATENLHOCTEH

[TonsiTue 4YMCIOBOM IOCIIENOBATENBHOCTH. 3aJaHUE IOCJIEA0BATEIbHOCTH PEKYpPPEHTHOU
dbopmyroi u popmMyIioi N-co dieHa.
Apudmernyeckasi H reoMeTpHYECKas HPOTPeccHH

Apudmernueckas u reomerpuueckas mnporpeccun. @opMmyiel N-ro 4jaeHa apupMeTH4ecKol u
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre YJIeHOB apU(PMETUYECKOH U TI'eOMEeTpUYECKOl mporpeccuii TOYKaMU Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIMATIbHBIA pocT. CI10KHBIE IPOLEHTHI.

Yueonwiit nnan npedycmampusaem uszyuenue zeomempuu Ha 6A30860M ypoeHe, UCX00: U3 He
MeHee 68 yueOHbIX uacoe 6 yueoHom 200y, cezo 3a mpu 200a o0yuenus — ne menee 204 uacoes.

7 Kaacc

Havanpnele mnoHATHA reomerpud. Touka, mpsmas, OTpe30K, Jyd. Yrou. Buasl yrios.
BeprukansHeie U cMexkHbIE yriibl. buccekrpuca yria. Jlomanas, MEHOroyrojasHuK. IlapamieasHoOCTh
U IIEPIEHANKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢Gurypbl. OCHOBHBIE CBOWCTBa OceBOM cuMmmeTpuu. llpumepsl cummeTpuu B
OKPY’KaIOILIEM MUDE.

OcCHOBHBIE TIOCTPOEHUS C TTOMOIIBIO LIUPKYJIS U JTUHEUKH.

Tpeyronsauk. Beicota, Meanana, OuccekTprca, ux cBoiicTBa. PaBHOOEpeHHBIN 1 PaBHOCTOPOHHUN
TPEYroJIbHUKHA. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa U MpU3HAKU paBHOOEAPEHHOTO TPeyrojibHUKa. [Ipu3HaKu paBeHCTBA TPEYroJIbHUKOB.
CBolicTBa M NpHU3HAKU NapajuleNbHBIX HpsiMbIXx. CyMMa yrjoB TpeyrojibHUKa. BHeliHue yribl
TPEYrOJIbHUKA.

[IpsimoyronbHbll  TpeyroabHUK. CBOMCTBO  MeIuaHbl  NPSIMOYTOJIBHOIO  TPEYroJIbHUKA,
NpOBEACHHOW K  rumoreHys3e. IlpusHaku  paBeHCTBA  NPSAMOYTOJBHBIX  TPEYTOJIbHUKOB.
[TpstMOyToNbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopeMa
0 OosblIeM yriie ¥ OOJIbIIEH CTOpOHE TpeyrojabHuKa. [leprnenaukynsap 1 HakJIIoHHas!.
I'eomeTpuyeckoe MecTo TOYEK. buccekTpuca yria U CepeIuHHBIN NEPHEHAUKYIAP K OTPE3KY Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpy’XKHOCTb U KpYI, XOp/la U JUaMeTp, UX CBOWCTBA. B3anMHOE pacrnojioKeHUEe OKPYKHOCTH U
npsmoil. KacarenpHas n cekymas K OKpy)HOCTH. OKpYKHOCTb, BIINCAHHAS B yroji. BrncanHas u
OIMCaHHAasl OKPYKHOCTHU TPEYTrOJIbHUKA.

8 knacc

YerslpéxyronpHuku. llapamnenorpamm, ero mnpu3Haku M CBOWMCTBA. YacTHele —cilydau
napauienorpaMMoB  (IIPSMOYTOJIBHUK, pOMO, KBaapaT), MX NpU3HAKW M cBoiicTBa. Tpamenwus,
paBHOOOKas Tparenus, e€ CBOMCTBa U pu3Haku. [IpsimoyronbHas Tpaneuus.

Merton ynBoenust Meauansl. LleHTpanbHas cuMMeETpHs.

Teopema Paneca u TeopeMa O MPONOPLHMOHAIBHBIX OTpe3kax. CpeqHue JIMHUM TPEyroJbHUKA H

10
Pabouas mporpamMma 1mo MaTeMaTHKe OCHOBHOTO 001ero oopazoanust MBOY «Illkoma Ne 109»



Tpaneuuu. L{eHTp Macc TpeyroiapHuKa.

[TogoGue TpeyroapHukoB, Kod(pduiment mnomodbus. IlpusHakm 1OAOOMS TPEYrOJHLHUKOB.
[TpumMeHeHne NOA00HS IPU PELICHUN PAKTUYECKUX 3a/1a4.

CroiicTBa TIomaned reomeTpuueckux ¢uryp. DopMmynsl IS  [UIOMIAJA  TPEYroJdbHUKA,
napasuiesorpaMma, pom6Oa u tpanenun. OTHOIIEHHUE IJIOMAACH MOA00HBIX puryp.

Beruucnenue miomazei TpeyroJbHUKOB U MHOIOYI'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3a1ad.

CuHyC, KOCHMHYC, TaHI€HC OCTPOro yrja MpsMOYIOJbHOIO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°.
BrincanHble M LIEHTpPaIbHbBIE YIUIBI, YTOJI MEXAY KacaTeIIbHOM U XOPAOH. YTUIBI MEXKIY XOPAAMHU U
CeKyluMU. BrnucaHHble M ONHMCAHHBIE YETHIPEXYTOJIbHUKHM. B3auMHOE pacrnosioKeHUe IBYX
okpyskHoctell. Kacanue okpyxxHocreil. O01mue KacaTeiabHbIe K IByM OKPY>KHOCTSIM.

9 knacc

Cunyc, xocunyc, tanreic yrioB or 0 no 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
DopMyIibl TPUBEICHHUSL.

Pemenune TpeyroiapHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pelienne npakTHUecKuX 3a/1au
C UCII0JIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[IpeoOpazoBanue mogobus. [1ogo01ne cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoOM3BEAEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIIHX, TeOpeMa
0 KBaJIpaTe KacaTeIbHOM.

Bekrop, mMHa (MOMysb) BEKTOpPA, COHANpPABIEHHBIE BEKTOPHI, IPOTHBOIOJIOKHO HalpaBlIeHHbIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpAIlMM HaJl BEKTOpamu. Pasnoxe-
HUE BEKTOpa IO JBYM HEKOJUIMHeapHbIM BekTopaM. Koopaumnatel BekTopa. CkanspHoe
MMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUC I HAXOXKACHUA JJIMH U YIJIOB.

JlekapToBbl KOOpAMHATBHI HAa IUIOCKOCTU. YPAaBHEHHUS MpPSIMOM M OKPY)KHOCTH B KOOpJIMHATaXx,
IIEpECEUYECHNE OKPYKHOCTEN U NMPAMBIX. MeTOl KOOpAMHAT U €ro IPUMEHEHNE.

[TpaBuibHBIE MHOrOyrojbHMKH. JlnuHa oxpyxkHocTu. I'papycHas W panumaHHas Mepa yIua,
BBIYUCIICHHE JUIMH YT OKpyKHOCcTel. [lomanp kpyra, cekropa, CerMeHTa.

JIBIKEHUST IUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (3JIeMEHTapHbIE IPEJCTABICHHUS).
[TapannensHbIi iepenoc. [1oBopoT.

B 7—9 knaccax usyuaemcsa Kypc «Bepoammocmv u cmamucmuka», 6 KOMOpwlil 6X004m
paszoenwvi: «llpedcmagnenue Oannvix u onucamenvHas cmamucmuka»; «Bepoamunocmoy;
«Inemenmol Komounamopuxuy; «Beeoenue ¢ meopuio zpaghoey.

Ha uzyuenue oannozo Kypca omeooum 1 yuebnwlii uac 6 Heoenro 6 meueHue Kaxcoozo 2004
odyuenus, ecezo 102 yueonuvix uaca.

7 Kaacc

[IpencraBieHue NaHHBIX B BUAE TaOdMI, AuarpamM, rpadukoB. 3anojHEeHHE TaOJul], YTEHUE U
MOCTPOCHUE AMarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHe TpadMKOB pearbHbIX
npoueccos. M3Bneuenne nHGpopmauy U3 AMarpaMM U TabJuL, UCIOIb30BaHUE U MHTEpPIpETALUs
JAHHBIX.

OnucarenpHass CTaTUCTUKA: cpenHee apudMeThdyeckoe, MeaWaHa, pa3Mmax, Haubonbliee Hu
HaMMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX JaHHBIX. [IprMepsl ciyyailHON MU3MEHYHBOCTH.
CrnyyaliHplii 3KCHEpUMEHT (ONBIT) M ciydaiiHoe coObiTHe. BepostHocts u wactota. Pounb
MaJIOBEPOATHBIX U MPAKTHUECKH TOCTOBEPHBIX COOBITHI B mpupojae u B oOumiectBe. MoHeTa u
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepiiumHbL. Yucino pédep M cymmapHas CTENEHb BEpIIMH.
[IpencraBnenne o cBsa3zHoctu Tpada. Llenu m mukmael. [lytn B rpadax. O6xox rpada (Ditnepos
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM rpade. Penienne 3a1au ¢ moMopto rpagos.

8 Kaacc
[IpencraBnenne naHHBIX B BUJE TaOIUII, AUArpaMM, TpaduKoB.

11
Pabouas mporpamMma 1mo MaTeMaTHKe OCHOBHOTO 001ero oopazoanust MBOY «Illkoma Ne 109»



MHOXecTBO, 3JIEMEHT MHOKECTBa, MOJAMHOXKECTBO. Onepaiuy HaJl MHOXKECTBaMHU: OOBbEINHEHHE,
nepeceueHue, pgomnojiHeHue. CBOMCTBAa oOmnepanudii HaJ MHOXKECTBAMH: IEPEMECTUTEIBHOE,
COYETaTeNIbHOE, paclpeleUTeNIbHOe, BKIIIoUeHHs. Vcnoiap30Banne rpad)uiyeckoro mpeacTaBiIeHus
MHO>KECTB JJIsl OTIMCAHUS PEATbHBIX IIPOLIECCOB U SIBJICHUM, TPU PEIICHUH 3a/1au.

W3mepenune pacceuBaHusl JaHHBIX. Jlucriepcust M CTaHIAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOpOB.
Juarpamma paccerBaHUsl.

OneMeHTapHbIe COOBITUS Clay4daiiHOTO ombiTa. Cry4aiiHble COOBITHS. BEposSTHOCTH COOBITHIA.
OnbITHl ¢ PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU CcOOBITUSIMU. CiydaliHblii BbIOOP. CBSI3b MEXKIY
MaJIOBEpOSTHBIMU U MPAKTHYECKHU JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIECTBE U HAYKE.
HepeBo. CBoiicTBa AepeBbEB: €IUHCTBEHHOCTb ITYTH, CYIIIECTBOBAHHME BHCSUEH BEPIIHHBI, CBS3b
MEXJy YUCIOM BepUIMH M 4ucioM pédep. [IpaBuno ymHOoxkeHus. Pemenue 3amad ¢ mMOMOUIBIO
rpados.

[TpotuBononoxkueie coObiTHsi. Huarpamma Diinepa. OObequHEHUE W TEPECEUCHHE COOBITHIA.
HecoBmecTHbie coObiTusi. DopMysa CIOKEHUS BEPOSTHOCTEH. YcCIOBHas BEepoSITHOCTH. [IpaBuio
ymHOXXeHusi. HezaBucumble coOwitusi. [IpencraBnenue skcnepuMeHTa B BUaE JepeBa. Pemenue
3aJa4 Ha HaXOXJICHHUE BEPOSITHOCTEH C MOMOIIBIO JepeBa CIy4yalHOTrO HKCIEPUMEHTa, Juarpamm
Ditnepa.

9 Kaacc

[IpencraBienue JaHHBIX B BUJE TaOJML, JUarpaMM, rpaMKoB, MHTEpIIpeTalus JaHHbIX. UTeHue u
MOCTpOCHHE TaOIHII, TUarpaMm, rpa(uKoB MO peasbHBIM JTaHHBIM.

[TepecranoBku u ¢akropuan. Coderanus u uucino couetanuid. TpeyronpHuk Ilackans. Pemenue
3a/1a4 C UCI0JIb30BAHNEM KOMOMHATOPUKH.

['eomerpuueckast BepossTHOCTb. CirydaliHblil BEIOOP TOUKH U3 (UTyphl HA MIIOCKOCTH, U3 OTpE3Ka U
U3 IyT'M OKPY>KHOCTH.

HcneiTanue. Ycnex m Heynada. Cepust ucnelTaHud 10 nepBoro ycmexa. Cepusi MCHBITaHUN
bepnysmiu. BepostHocTu coObITHII B cepuu ucnbiTaHui bepryiim.

CrnyualiHas BEIMYMHA U PACIPENEICHUE BEPOATHOCTEH. MaTeMaTH4ecKoe 0XKUAAHUE U IUCIIEPCHSL.
[Ipumeppl MaTeMaTUYECKOTO OKUJIAHUS KaK TEOPETHUYECKOIO CPEJAHEr0 3HAYEHMsI BEIMYUHBI.
MaremaTnueckoe OXHMIAHUE W JUCIEPCUs CIy4alHOW BEJIMYMHBI «YMCIO YCIEXOB B CEPUHU
UCIbITaHUN bepHyimm».

[Tonsatue o 3akoHe OombIIUX uucen. M3MepeHue BepOSTHOCTEH ¢ MOMONIbIO 4YacToT. Ponb u
3HAUEHHE 3aKOHA OOJIBIIINX YUCEN B PUPOJIEC U OOIIIECTBE.

I11. IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA
YUYEBHOT O IPEJIMETA «MATEMATHKA»

OcBoeHue yqe6H0r0 npeamMera «Marematuka» JIOJDKHO oOecreunBaTh AOCTUIKCHUC Ha YPOBHC
OCHOBHOT'O 06HI€FO 06pa3013aH1/151 CICAYIOMUX JIMYHOCTHBIX, MCTANPCIMETHLIX W MPECAMCTHBIX
06pa3OBaTeJ'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE  pe3ynbTaThl OCBOEHHUS HporpaMMbel  yuyeOHoro mpenMera «MaTtemarukay
XapaKTEePU3YIOTCA:

HanI/IOTI/I‘leCKOC BOCIIUTaAHHE:

IIPOSIBJIEHUEM MHTEpEca K MPOLIIOMY U HACTOSIIEMY POCCHHCKOM MAaTEMAaTHKH, II€EHHOCTHBIM
OTHOILLIEHHUEM K JTOCTHXKECHUSAM POCCHUMCKUX MATEMAaTUKOB U POCCUMCKOM MAaTeMAaTHUYECKOW IIKOJIBI,
K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHH B IpYrMX HayKaX U MPUKIATHBIX cepax.

I'paxxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K  BBIIOJHEHUIO OO0S3aHHOCTEH TIpaKJaHMHA M pead3aludd  ero Impas,
IPEJICTaBICHUEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
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IpoIelyp Tpa)XIaHCKOro oOrmiecTBa (BBIOOPHI, OMPOCHl M TIP.); TOTOBHOCTBIO K OOCYKIACHHUIO
THYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHNEM JIOCTIDKEHUH HAyKH, OCO3HAHHEM
B2XHOCTH MOPAJIbHO-3THYECKUX IMPUHIIUIIOB B JIEATEIBHOCTH YIEHOTO.

TpyaoBoe BociMTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a/lad MaTeMaTHYECKON
HaNpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOro OOpa3oBaHMS HA NMPOTSHKEHUU BCei
JKU3HU JUIsl YCIIEHNIHOW NMPOQECCUOHANBHON NESTeNIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM HHIUBUAYATbHON TPACKTOPUU 00pA30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, PeIICHUM, pacCyK/ICHU; YMEHUIO BUACTh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

OpHeHTaHHeﬁ B JCATCIBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYUYHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX PpPa3BUTHA YCIOBCKA, IMPUPOABLI U O6HICCTBa, MOHNMAaHUEM MaTeMaTHYCCKOM
HAyKH KakK C(bepBI YeJIOBEUYECKON ACATCIIBHOCTH, 5TaIlOB eé Pa3BUTHA U 3HAYMMOCTH AJIA Ppa3BUTHUA
OUBUIM3alIWK, OBJIAACHHCM S3bIKOM MAaTCMaTUKH U MaTeMaTHIECKOI KyanypOfI KakK CpCACTBOM
IMO3HAHWA MUPA; OBJIAACHUCM HpOCTeI‘/'IIHI/IMI/I HaBbIKaMH I/ICCJIC,HOBaTeJIbCKOﬁ JACATCIIbHOCTH.

du3nyeckoe BOCNUTAHHE, (POPMHPOBAHUE KYJIbTYPhI 310pPOBbS H IMOLMOHAIBHOI0
Os1aronosyqusi:

TOTOBHOCTBIO MPHUMEHITh MaTEeMaTHUeCKHE 3HaHWsS B HMHTEPECaxX CBOETO 3/I0POBBS, BEICHUS
3I0pOBOTO 00pasa KHW3HU (3I0pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXA,
perynsapHas (usndeckas aKTUBHOCTH); C()OPMUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OLIMOKY U TaKOTr'0 K€ IpaBa JPyroro 4eaoBeKa.

IK0JI0rHYecKoe BOCIUTAHNE:

OpUEHTAaIle Ha TNpUMEHEHHE MaTeMaTUYeCKUX 3HAaHWUU JUId pelieHus 3adad B 00JacTu
COXPAHHOCTH OKPYKAIOIIEH Cpeabl, IUIAHWUPOBAHHS TIOCTYIIKOB M OICHKA WX BO3MOXHBIX
MOCNEACTBUM ISl OKPYXAlOMIe Cpelbl; OCO3HAaHHEM TIJI00ANBFHOTO XapakTepa 3KOIOTHYECKUX
npoOJIeM U MyTel UX PEIICHUS.

JInuHOCTHBIE pe3yJIbTaThl, 00eCceYnBAOIIMeE AAANTANHIO 00y4al0IIerocsi K M3MeHSIIOLIUM CSl
YCJI0BUAM COLMATBHOH M NIPUPOAHOM Cpeabl:

TFOTOBHOCTBIO K JICHCTBHUSM B YCIOBHSX HEONPEACIEHHOCTH, IIOBBIIICHUID YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO IEATEIBHOCTb, B TOM YHUCJIE YMEHHE YUHUTHCS y APYIUX
JroJiel, mpuodpeTaTh B COBMECTHOW N€ATEIbHOCTU HOBBIE 3HAHMS, HaBBIKM U KOMIIETEHIMH W3
OIIBITA IPYTUX;

HE00XO0UMOCThIO B ()OPMUPOBAHNN HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATH UJEH, TOHSITHUS,
TUNOTe3bl 00 00BEKTaX W SBJICHUSAX, B TOM YHUCIIE paHee HE M3BECTHBIX, OCO3HABATh AC(PUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO Kak
BbI30B, TpeOyIOImMIA KOHTPMEp, KOPPEKTUPOBATh NPUHHMAeMble pELIEHUS U JEeUCTBUA,
(bopMyIHpOBaThH U OLIEHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI
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MeranpeaMeTHble pe3yJabTaThl OCBOEHUS TMpOrpamMmbl yueOHOro mpenmera «MaTemaTukay
XapaKTePU3YIOTCSI OBJIAJICHUEM  VHUBEPCAIbHbIMU no3HABAMENbHLIMU oelicmseusamu,
VHUBEPCANbHBIMU ~ KOMMYHUKAMUBHOIMU  OCUCMBUAMU U  YHUBEPCATbHOIMU  PeZyIAMUGHbIMU
OelicmeusmMu.

1) Vuusepcanvuvie nosmasamenvhuvle Oelicmsus obecneuusaiom @opmuposarue 06a308bix
KOZHUMUBHBIX NPOYECco8 00yYaowuxcs (0Cc60eHue Memoo08 NO3HAHUS OKPYICAIOWe20 MUupa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBrble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMAaTUYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUHA MEXIy MOHATHSAMHU; (QOpPMYIMpPOBATh OMNpPENEICHUs MOHITHI;, YyCTaHAaBIUBATh
CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKALUN, OCHOBAHUS Ui OOOOIICHUS M CPAaBHEHHS, KPUTEPUHU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHMMATh, (OpMynupoBaTh U  NpPeoOpa3oBHIBATh  CYKICHUSA:  YTBEPAWUTENIbHBIE U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOILINE; YCIOBHEIC,

BBIIBIISATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3M M TPOTHBOpEYMs B (paKTax, JaHHBIX,
HAOMIONICHUAX W YTBEPXKACHUSX; IpeAsiaraTb KpPUTEPUM Ui BBISBJICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKJIHOUEHH 110 aHAJIOTUH;

pa3dupath JoKa3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUH (MIPSAMBIE U OT IPOTUBHOTO), TPOBOJAUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE  JIOKa3aTeJNbCTBA  MaTeMaTHMYeCKUX  (PaKTOB,  BbICTpAauUBaTh
apryMeHTaluio, MPUBOIUTh MpPUMEPhl W  KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
paccyXaeHus;

BbIOMpaTh crmoco0 pemieHus ydyeOHOW 3afaud (CpaBHHUBATh HECKOJIBKO BAapUAaHTOB pPEIICHUS,
BbIOMpaTh HanboJIee MOAXOIAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBareibcKHe AeCTBUA:

UCIIONIb30BaTh BOMPOCHI KAaK HCCIICIOBATCIIbCKUI HWHCTPYMEHT TIO3HAHUS, (POPMYITHPOBATH
BONPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABIMBATh UCKOMOE U
JIaHHoOe, (GOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOANUTH MO CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY HECJIOXHBIA SKCIEPHUMEHT, HEOOIbIIOe
WCCJICIOBAHWE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXYy COOOM;

CaMOCTOSITENILHO  (POPMYJTHpPOBaThL OOOOIICHHWSI W BBIBOJBI 10 pe3yJIbTaTaM IPOBEIAEHHOTO
HaOIIO/IEHUs, UCCIIEeIOBaHMs, OIIEHUBATh JOCTOBEPHOCTh TMOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHHNI];

MPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE MpOIECCa, a TAKKE BBIABUTATH MPEIANOJIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISBIISATH HEJOCTATOUHOCTh M U30BITOYHOCTh MH(POPMAILIUHU, TAHHBIX, HEOOXOAUMBIX JUIS PELICHHUS
3ajjauy;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMAaTU3UPOBAaTh M MHTEPHPETHPOBATH HH(OPMAIMIO PA3THUHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

BBIOMpaTh (HhopMy NpencTaBlIeHUs] HHPOPMALUU U WIUTIOCTPUPOBATh pPEIIaeMble 3a/laul CXeMaMH,
JuarpaMmmamu, HHOM rpa@uKkoil 1 ux KOMOMHAIUSAMU;

OLICHMBATh HAAEKHOCTH MHGOPMAIMM MO KPUTEPHSIM, NPEIJIOKEHHBIM  YUHUTENIEM MU
c(OpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

2) Vuusepcanvhvie KOMMYyHUKamueHwle Oelicmaus obecneyusarom cghopmuposaHHoCcms COYUANbHBIX
HABbIKO8 0OYYAIOUUXCA.

OO01menue:
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BOCIIpUHUMATh U (1)0pMy.]II/Ip0BaTB CYKACHUA B COOTBCTCTBHUHU C YCIIOBUAMH U LICIISIMU 06H_[€HI/I}I;
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh
MIOSICHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTUPOBATh IIOJIY4YCHHBIA PE3yJIbTAT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAAEMOW TEMBbI, TPOOJIEMBI, PEIIaeMOM
3a/la4i, BBICKA3bIBaTh WJACH, HALCJICHHLIC HA IMOMCK PCIICHHA; COIOCTABJIATL CBOU CYXKIACHHUSA C
CYXKICHHUSIMH JAPYTUX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3liMyhe M CXOACTBO MO3UIMI; B
KOPPEKTHOH (opme hopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKECHUS;

NpPEICTaBIATh  PE3yJNbTaThl  pEIIeHUS  3aJaud, OKCIEPUMEHTa, UCCIEAOBaHMs, IPOEKTa;
CaMOCTOSATEIILHO BBIOMPATh ()OPMAT BBICTYIUICHUS C yYETOM 33/ad MPE3CHTALMU U OCOOCHHOCTEH
ayJTUTOPUU.

CoTpyanunuecTBo:

MOHUMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAHTHON M WHAWBUIYAIIHOW PaOOTHI IPU PEIICHUU
y4eOHBIX MaTeMaTHYECKUX 3a]ad; NMPUHUMATh LElb COBMECTHOW JESATEIbHOCTH, IUIAHWPOBAThH
OpPraHM3aIMI0 COBMECTHON pabOTHI, paclpenesaTh BHIBI padOT, JOrOBapUBATHCSA, OOCYXKIATh
IPOLIECC U pe3yiIbTaT padoThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYIIOBBIX (popmax paboTsl (00CykaeHHs, 00OMEH MHEHUSIMH, MO3TOBBIEC IITYPMBI U
Jp.); BBINOJIHATH CBOIO YacTh pabOThl M KOOPIMHHPOBATH CBOM JICHCTBUS C JPYTMMH 4ICHAMHU
KOMAaHJbl; OIICHMBAaTh KAaueCTBO CBOETO BKIaJa B OOMMHA TPOAYKT IO KPUTEPHUSIM,
c(OpPMyTHPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

3) Vuusepcanvhvie pecynsamusHnvle Oelicmeusi obecneyusaom @OOoOpMUposanue CmulClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3amnus:

CaMOCTOSITENIbHO COCTaBIIATH IJIaH, aITOPUTM PEIICHUs 3a7aun (WIH €ro 4acTh), BBIOUPATh CIOC00
peuieHuss ¢ y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

BIAJETh CHOCOOaMHU CaMONPOBEPKH, CAaMOKOHTPOJIA Ipolecca M pe3yibTara peIIeHUs
MaTeMaTUYECKOH 3aaun;

IpEeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIIEHUU 3ajaul, BHOCUTh KOPPEKTUBHI B
JIeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HANEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;
OILICHMBAaTh COOTBETCTBHME pe3yJIbTaTa AESITENbHOCTH MOCTaBICHHON LENHU U YCIOBUSIM, OOBSICHSTD
OPUYMHBI  JIOCTHXKEHHUS WIM HEJOCTIKEHHMs IIeJM, HaXOAMTh OIIMOKY, JaBaThb OLIEHKY
NpPUOOPETEHHOMY OIIBITY.

IV. IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOUEI TPOTPAMMBI KYPCA
(II0 TOJIAM OBYYEHMUS)

Océoenue yueonozo kypca «Mamemamurka» 6 5—6 Kaaccax OCHOBHOU WIKOIbL O00JIHCHO
obecneuusams 0ocmudicenue ciedyIouux npeoMemHusbix 00paz0eameIbHbIX Pe3yabmamaos:

5 kJjacc

Yucsia v BbIYUCTCHUSA

[ToHumMaTh ¥ TNpPaBWIBHO YHOTPEOJATH TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMH YHCIIAMHU,
OOBIKHOBEHHBIMU U I€CATUYHBIMU APOOSIMHU.

CpaBHUBaTh M YNOPAJOYMBATH HATypajbHbIE YHCIA, CPAaBHMBAThb B MPOCTEHIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, JECATUIHBIE POOH.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOW (YHMCIIOBOI) MPSMON C COOTBETCTBYIOIIUM €H YHUCIOM U
n300paxkaTh HaTypalbHbIE YKCIIa TOUKAMHU Ha KOOPJIAUHATHOMN (YMCIOBOM) MPSMOA.

Boimonsate apudmernueckue AeUCTBUS C HaTypaJlbHBIMU YHCIaMHU, C OOBIKHOBEHHBIMH JIPOOSIMU B
MPOCTEUIINX CIIyqasiX.
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BrINoaHATE IPOBEPKY, IPUKUIKY PE3YIIbTATA BBIYACICHUN.
OKpyrysTh HaTypajabHbIC YHUCIIA.

Pelnenue TeKCTOBBIX 32124

Pemath TekcToBble 3amauu apuMETHYECKHM CIIOCOOOM W C TOMOIIBI0 OpPraHU30BAHHOTO
KOHEUYHOTO Tiepedopa BCEX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, cojaepkamide 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYUHBI: CKOPOCTh, BpeEMs,
paccTosIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTb.

I/ICHOJIB3OB21TB KpaTKI/Ie 3armcu, CXEMhbI, TaGJ'II/IL[BI, 0603Ha‘ICHI/I$I HpI/I pGH_IeHI/II/I 3aaa4.
ITob30BaThCss OCHOBHBIMH €AMHHUIIAMHA U3MEPEHHUS: 1IEHBI, MAaCChl; PaCCTOSIHUS, BPEMEHH, CKOPOCTH;
Bblpa)KaTB OJHH COUHUIIBI BEJINYNHBI ‘I€p€3 ;[pyrne.

W3Bnekarp, aHaIM3UpOBaTh, OICHUBATh HWH(OpMaIMio, TMpeACTaBICHHYIO B TaOiuie, Ha
CTOH6‘IaTOI\/JI zmarpaMMe, I/IHTepHpeTI/IpOBaTB HpeI[CTaB.HeHHLIe JAaHHBIC, UCIIOJb30BaTh JaHHBIC HpI/I
pEIICHUY 3a]1a4.

Harnsaanas reomerpus

Ilonb30BaTbCcsl IreOMETPUYECKUMHU  IOHATUAMM: TOYKA, IpsAMas, OTPE30K, Jyd, yroi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh, TNpUMEpPbl OOBEKTOB OKPYKAIOILEIO0 MHpa, MMEIIUX (GOpMYy H3yUYEHHBIX
reoMeTpUYecKux Guryp.

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMH: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMH:
yroJl, BEpIINHA, CTOPOHA, INaroHalb; C OKPYKHOCTBIO: paAuyC, JUaMETp, LIEHTP.

N300pakaTh M3ydeHHBIE T€OMETpPHUYECKHEe (UTYphl Ha HETMHOBAaHHOW M KieT4aTol Oymare c
IIOMOUIBIO IUPKYJIS U JIUHEHKH.

Haxomute UIMHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEPEHHUEM C IOMOIIBIO JIMHEHKH, CTPOUTH
OTPE3KH 3aJaHHOM UIMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOTO paauyca.

Hcnonp30BaTk CBOMCTBA CTOPOH M YIVIOB IIPSAMOYIOJIBHMKA, KBajapaTa Il MX IOCTPOCHHS,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

Bbruucnare mepumerp W IUIOMAAb KBajpaTa, NPSIMOYTOJIbHUKA, (UTYp, COCTaBICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KiieT4aToi Oymare.

ITonb30BaTbCs OCHOBHBIMM METPUYECKMMH €IMHULAMHM M3MEPEHUS JUIMHBI, IUIOLIAIU; BBIPAKATH
OJIHM €IMHHUIIBI BETUYNHBI YEPE3 APYTHE.

Pacno3naBare napannenenune], KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BepIIMHA, peOpO TpaHsb,
U3MEpPEHUs; HAXOJUTh U3MEPEHUs Mapajuiesenumnesaa, Kyoa.

Boruncnsate 00b€M Ky0a, mapaiienenurnea 1no 3aaHHbIM U3MEPEHUSIM, 10JIb30BaThCs €AMHULIAMU
U3MepeHus oobéMa.

Pemate HecnokHBIE 33/1a4U HA U3MEPEHNE T€OMETPUYECKHUX BEJIMYUH B IPAKTUYECKUX CUTYALIHSIX.

6 KJIacc

Yucia v BEIYUCTEHHSA

3HaTh U MMOHUMATh TEPMHUHBI, CBSA3aHHBIE C PA3TUYHBIMU BUIAMH YUCEN U CIIOCOOAMH MX 3allHCH,
MePEXOUTH (€CIIU 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aMMCH YUCia K APYTOH.

CpaBHUBaATh U YIOPSAOYHMBATH LIEJbIe YMCIIA, OOBIKHOBEHHBIE U JECATUYHBIC JIPOOH, CPAaBHUBATh
YrciIa OTHOTO U PAa3HBIX 3HAKOB.

BeimonusATe, coderas YCTHbIE H THUChMEHHBIE TPUEMBI, apuMeTHUYEeCKHe ACUCTBHUS C
HATypaJIbHBIMH W IEJIbIMH  YHCIaMH, OOBIKHOBCHHBIMH W  JICCATHYHBIMH  JPOOSMH,
MOJIOKUTEIHHBIMU M OTPUIIATETHHBIMU YHCTIAMH.

BbIucasaTh 3HAYCHHSI YWCIIOBBIX BBIPAKEHUH, BBIMIOJNHATH NPHKUAKY W OICHKY pe3yJibTaTa
BBIUMCJICHH, BBIMOMHATH MPEOOpa3OBaHUS YHUCIOBBIX BBIPOXEHHUH Ha OCHOBE CBOICTB
apuMeTUIECKHUX JIEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW MPSMON C COOTBETCTBYIOIIMM € YHCIOM W H300pa’kaTh
YHCJIa TOYKaMU Ha KOOPJMHATHOM MPSMOM, HAXOAWTh MOIYJIb YUCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJIHLHOM CUCTEME KOOPAUHAT C KOOPAWHATAMH 3TOM TOUKH.
OKpyTJISTH MEJbIe YHCIIa U ISCATUIHBIE IPOOH, HAXOIUTh TPUOIMKCHUS YHCETT.

Yucii0Bble 1 0yKBEHHbIEC BbIPAKEHUS
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[TonumaTh U ynoTpeOasTh TEPMUHBI, CBS3aHHBIC C 3alUCHIO CTETIEHU YMCIIA, HAXOIUTH KBajapaT U
KyO 4ucIIa, BBIYUCIATh 3HAUYCHHS YMCIIOBBIX BBIPAKEHHH, COEPKALINX CTEIEHH.

[Tonb30BaTbcs MNpU3HAKAMU JENMMOCTH, pacKiIaJblBaTh HATypaJbHbIE 4HCIAa Ha IPOCThIE
MHOKHTEJIH.

[Tonp30BaTbest MacITabOM, COCTABIIATh MPOIIOPLIUHU U OTHOILIEHHUSL.

Hcnonb3oBate OykBbl A OOO3HAYCHMsI YHUCENl IPU 3alUCH MaTeMaTHMYECKUX BbIPAXKEHUH,
COCTaBJIATh OyKBEHHBIC BBIPAKEHUS U (OPMYIIbI, HAXOAUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHIA,
OCYILECTBIISAs1 HEOOXOIMMBIE MOACTAHOBKH U IIPeoOpa3oBaHusl.

Haxoauts HEM3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33a4l apU(PMETHYECKIM CIIOCOOOM.

Pemare 3apmaum, CBSI3aHHBIE C OTHOLICHUEM, IIPONOPLUOHAIBHOCTBIO BEIMYMH, IPOLICHTaMU;
pemarb TpU OCHOBHBIE 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pemars 3apmaum, copepikaliue 3aBUCUMOCTH, CBSI3BIBAIOLIUE BEIUYMHBI. CKOPOCTb, BpEM,
paccTosiHue, Ii€Ha, KOJMYECTBO, CTOMMOCTb; IPOU3BOJIUTENIBHOCTb, BpeMs, 00BbEMa pabOThI,
UCTONb3Ysl apupMETUUYECKHE NEHCTBUS, OLICHKY, IPUKUAKY; I0JIb30BAThCS €AUHULAMH U3MEPEHUs
COOTBETCTBYIOIIUX BEJIIMYUH.

CoctaBisaTh OYKBEHHBIE BBIPRKEHUS 110 YCIIOBHIO 331a4H.

N3Bnekath MH(OpMALUIO, IPEACTABICHHYIO B Ta0IMILIaX, HA JMHEHHON, CTOI0YAaTOM MM KPYroBoil
JuarpaMmax, MHTEpIPEeTUPOBaTh MPEACTABICHHBIE JAHHBIC; MCI0JIB30BAaTh JTaHHBIC NIPU PELICHUU
3aj1ad.

[TpencraBisaTe HHGOPMAIHIO C TIOMOIIBIO TAOIHUI, TUHEWHOU U CTOJIOUATON AUarpaMM.

Harnsinnasi reomerpust

[IpuBoauTh, TNpUMEpPbl OOBEKTOB OKPY)KAIOILEIO0 MHpa, HMEWIUX (GOpMYy H3yUYEHHBIX
IreOMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UIYp, HNPUMEpPbl PaBHBIX M CHUMMETPUYHBIX
duryp.

N300pakaTb C MOMOILBIO LUPKYJsS, JIMHEHKH, TPAaHCIOPTUPAa HAa HEIMHOBAaHHOM M KIET4aTON
Oymare u3y4eHHbIE IUIOCKUE TeOMeTprudecKkre GUTyphl U KOH(PUTYpaluy, CHMMETPUYHBIE (DPUTYPHI.
[Tonp30BaTbcs TEOMETPUUECKUMM TOHATHUAMU: PAaBEHCTBO (GUIYp, CHUMMETpPHS; HCIOJIb30BATh
TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BEIMYMHBI YIJIOB M3MEPEHHEM C IOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIBI 3aJaHHON
BEJIMYMHBI, IOJIb30BATbCA NPHU pEIIEHUU 3a7ad TpajyCHOW Mepod YIJIOB; paclo3HaBaTh Ha
4epTekKax OCTPBIN, IPSIMOU, Pa3BEPHYTHINA U TYIIOU YIJIBL.

BoruncnsaTe AMMHY JOMaHOH, MEPUMETP MHOTOYTOJbHHUKA, MMOJIb30BAThCS €IUHUIIAMH U3MEPEHUs
JUIMHBI, BBIPAKaTh OJIHU €IMHULIBI U3MEPEHNUS JUIMHBI YEPE3 IPYTHE.

Haxonuth, ucnomnb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXIY IBYMSI TOYKaMH, OT TOUKH
JI0 IPSIMOM, JUINHY ITYTH Ha KBaJIpaTHOM CETKE.

Boruncnsate miiomans GUryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHUKOB, UCIOJIb30BaTh pa3OueHue Ha
OpSMOYTOJIbHUKM, Ha paBHble (UTYpbl, JOCTpauBaHHE 0 NPSIMOYTOJIbHUKA; I0JIb30BATHCS
OCHOBHBIMM €JIMHMIIAMU HM3MEPEHHUs IUIOIIAIU; BBIPAXKaTh OJHM €IMHUIBI U3MEPEHMs IUIOIIAIN
4yepes Apyrue.

PacriozHaBath Ha MOZENAX W H300paKEHUSAX MNHPAMUAY, KOHYC, LMJIMHAP, HCIOJIb30BaTh
TEPMUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAaHHE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTON OymMare mpsiMOYTOJIbHBIN Mapajuieenumne].

Bobruucnare 00bEM  MPSAMOYrogbHOrO MapajleNienunena, Kyba, MOJIb30BaTbCs OCHOBHBIMU
eAMHUIIAMU U3MEpEeHHs 00bEMA; BBIPAXKATh OJJHU €IMHUIIBI H3MEpPEHUs 00bEMA Yepes Ipyrue.
Pemate HecnoXHBIE 3a7add Ha HAXO0XACHHE TIEOMETPUYECKMX BEJIMYMH B IPAKTUYECKUX
CUTYaLUsX.

Oceoenue yuedonozo Kypca «Anzeopa» na ypoéne 0CHO6HO20 00uiec0 00pA308aAHUA 00JIHCHO
obecneuusamp 00CMUICEHUE CIEOYIOUUX NPEOMEMHBIX 00PA306AMENbHBIX PE3YIbMAM06:

7 KJace
Yucna u eviuucienus
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» BrbimonHATe, coderas yCTHble W TNHCBMEHHBIE TPHEMBI, apu(METHYEeCKUe JEHCTBHS C
palOHaIbHBIMU YHCIIAMHU.

» HaxoauTe 3HaueHUs] YUCIOBBIX BBIPAKECHUH; MPUMEHATH Pa3HOOOpPA3HbIE CIIOCOOBI U MPUEMBI
BBIUUCIICHUSI 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COIEpKAILUX OOBIKHOBEHHBIE U IECATUYHbIE JPOOU.
» IlepexoauTtb OT 07HOI (OPMBI 3aITUCH YUCEN K IPYToi (IpeoOpa3oBbIBATh JECATUYHYIO APOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B [ECSATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHYHYIO
TpOOB).

» CpaBHHBATH U yNOPSIOYUBATH PALIMOHAIBHBIC YHACIIA.

»  OKpyrasaTh uncia.

» DBBINONHATE NPUKUAKY W OLIGHKY pe3yJbTaTa BBIYMCICHUHN, OLEHKY 3HAYCHMM YHCIIOBBIX
BBIPAKCHU.

» BBINONHATE AEMCTBYS CO CTENEHSAMHU C HATYPAJIbHBIMU [TOKA3aTEISIMU.

» [IpuMeHATh NpU3HAKY IETUMOCTH, Pa3I0KEHUE HA MHOKUTEIHN HAaTypaIbHbIX YUCEIL.

« Pematep NpakTUKO-OPUEHTHPOBAHHBIE  3aladyd, CBSA3AHHBIE C  OTHOILIEHUWEM  BEIMYMH,
[IPONOPLUMOHAIBHOCTBIO BEIWYHH, NIPOLCHTAMU; UHTEPIPETUPOBATh PE3yJIbTaThl PELICHUS 3a]1a4 C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue gvipasicenus

» Vcnonb3oBartek anreOpanyeckyr0 TEPMUHOJIOTMIO U CUMBOJMKY, NPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

» HaxoauTs 3HaueHust OyKBEHHBIX BBIPRXKEHUH MPH 3aJaHHBIX 3HAYECHUSAX [1EPEMEHHBIX.

» BobinmonHATe npeoOpa3oBaHMsl LEJIOIO BBIPAKEHUS B MHOIOWIEH MPUBEACHUEM IOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

» BBINOIHATE YMHOKEHME OJHOYIECHA HA MHOTOWIEH M MHOTOWICHA Ha MHOI'OWIEH, IPUMEHATH
(dbopMyIbl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

» OcCylecTBIATh Pa3iioKEHUE MHOTOYJIEHOB HAa MHOYKUTENIM C IMOMOIIbIO BBIHECEHHUS 3a CKOOKHU
00I11er0 MHOXKHTEJSI, TPYNITUPOBKU CJIaraeMbIX, IpUMEHEHHsI (HOpMYIT COKpPAIIEHHOTO YMHOXKEHHUS.
» [IpumensaTs npeoOpa3oBaHMs MHOTOYJIECHOB Ul PELICHUS pa3UMYHbIX 3ajad U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

» Vcnonp3oBaTh CBOWCTBA CTENEHEH C HATYpaJbHBIMH TIOKa3aTeNsAMH Uil TpeoOpa3oBaHuUs
BBIPKEHUM.

Ypasnenus u nepasencmea

» Pemate nuMHENHBIE ypaBHEHHA C OJHOM IIEPEMEHHOH, NPHUMEHsAs IpaBuUia IEpexona OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepATh, SABIISIETCS JIM YUCI0 KOPHEM YPaBHEHUS.
» [IpumensaTs rpaduyeckre METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

» [logOupars mpuMepsl map 4YHces, SBISIOLUMXCS PEHIEHHEM JIMHEWHOTO ypaBHEHHUS C JIBYMS
NIEPEMEHHBIMH.

» CTpouTh B KOOPAMHATHOHN IJIOCKOCTH TpauK JMHEWHOTO YpaBHEHMsS C JIBYMSI IEpEMEHHBIMU;
HOJIB3YACh TpaKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUSI.

» PemaTh cucTteMbl IByX JTUHEHHBIX YPaBHEHUH C ABYMS [IEPEMEHHBIMH, B TOM YHCJIE TPaQUUECKH.
» CocCTaBiATh U pelarh JIMHEHHOE YPaBHEHHE WIM CUCTEMY JIMHEMHBIX YPAaBHEHUH 110 YCIOBHIO
3a/1a41, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 33144 ITOJTYYEHHBIN pe3ysbTarT.
Koopounamut u zpagpuxu. Oynkyuu

« M300paxkath Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3alHChIBATh YHCIOBbIE IPOMEKYTKH Ha alre0panyeckoM si3bIKe.

» OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpAHMHATaM; CTPOUTH Ipaduku
auHeHHbIX QyHKInA. CTpouTh TpaduK GyHKIMH Y = | X |.

» OmnuceiBaTh ¢ MOMOIIBI0 (DYHKUIMUNH H3BECTHBIE 3aBUCHUMOCTH MEXKJY BEJIWYUHAMH: CKOPOCTD,
BpEMs1, pPaCCTOSTHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh; IIPOU3BOIUTEIBHOCTD, BPEMsl, 00bEM pabOTHI.

» Haxonute 3HaueHune pyHKINU MO 3HAUEHUIO €€ apryMEeHTa.

» [lonumats rpadpuueckuit cmnocoO TMpencTaBleHUs W aHauu3a WHGOpPMAIMK; H3BIEKATh U
MHTEPIPETUPOBATh MH(POPMALIHIO U3 TPpadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 kjaacce
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Yucna u evluucnenun

» Mcnonb3oBaTh HaYaIbHBIC IPEACTABIECHUS O MHOKECTBE JCHCTBUTEIBHBIX YUCET ISl CDABHEHHS,
OKpYIJICHUS W BBIYMCICHUHN; M300pakaTh ACUCTBUTEIbHBIC YMCIA TOYKAMHU Ha KOOPAMHATHOU
MPSMOM.

» [IpuMeHsATh TOHATHE apUPMETUYECKOrO KBaAPAaTHOTO KOPHS; HAXOAUTh KBAJPAaTHBIE KOPHH,
UCITIONb3Ysl MPU HEOOXOJUMOCTH KaJbKYJISATOP; BBINOJIHATH NPeoOpa3oBaHMs BbIpaXXEHUI, conep-
JKalUX KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

» VMcnonb3oBarh 3anucu OOJIBIIMX M MaJIbIX YMCEI C MOMOIIBIO AECATUYHBIX Jpo0Oel U cTeneHen
yucna 10.

Anzedpauueckue evipasrcenus

» [IpyMeHSATh MOHATHE CTENEHHU C IIETIBIM MTOKa3aTesIeM, BBIOJIHATH MPe0Opa30BaHUs BBIPAKCHHIA,
COJZIEpKalIMX CTEIICHU C LENIbIM II0Ka3aTeIIEM.

» BBINOJHATH TOXIECTBEHHBIE NMPeoOpa30BaHUSI PALMOHATIBHBIX BBIPAKEHUH HA OCHOBE IMPaBHII
JeMCTBUI HAJl MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.

» PackiianpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKHUTEIIH.

» [IpuMeHsATh NpeoOpa3oBaHUs BBIPAXKEHUN Ul pEIIEHUS Pa3IMYHbIX 33/7a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEJAMETOB, U3 PEaIbHON IPAKTHKHU.

Ypasnenus u nepasencmea

» Pemath nuHelHblE, KBaJpaTHbIE YPAaBHEHUS M PAllMOHAIbHBIE YPABHEHUS, CBOISIIMECS K HUM,
CUCTEMBI IBYX YPaBHEHHH C JBYMsI IEPEMEHHBIMHU.

« [IpoBomuTh mpocTeive HCCaeAOBaHUS YPAaBHEHUMM M CHCTEM YpPABHEHUN, B TOM 4YHUCIE C
IpUMEHEHHEM IpaduuecKux MpeacTaBieHuil (YCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WINM CUCTEMA
YpaBHEHUH pEILLIEHUs], €CJIU UMEET, TO CKOJIbKO, U TIp.).

» IlepexoauTs OT cioBecHOW (GOPMYJIHMPOBKU 33/a4M K €€ anreOpanyeckoil MOAEIN ¢ MOMOILBIO
COCTaBJICHUS] YpaBHEHMS WJIM CUCTEMbl ypaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEK-
CTOM 3aJ1a4M ITOJIy4E€HHBIN pe3yNbTar.

» [IpuMeHsTH CBOMCTBAa YHUCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUsS, OLICHKHW; pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW IIEPEeMEHHOM M HX CHCTEMbI, JaBaTh TpaQHUUECKyl0 WIIIOCTPALHIO
MHO€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

9 knacc

Yucna u evluucnenun

» CpaBHUBATH U YIOPAJOYNBATE PALIMOHAIBHBIE M HPPALMOHAIBHBIE YNCIIA.

» Brmonnate apudmernyeckue AeHCTBUS C pPalMOHAIBHBIMM YHUCJIAMM, COYE€Tash YCTHBIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUNUCIICHUSI C UPPALMOHAIBHBIMU YU CIAMHU.

» Haxomuth 3HaueHust creneHeidl C ILEJbIMH TOKa3aTeSMU U KOpPHEH; BBIUMCIATH 3HAYECHUS
YHCIIOBBIX BBIPA)KEHU.

» OKpyrisTh NeHCTBUTENbHBIE YMCIIA, BBINOJIHATH NMPUKHUJIKY pe3yibTaTa BBIYMCICHHH, OLIEHKY
YHCIIOBBIX BBIPA)KEHU.

Ypasnenus u nepasencmea

«» Pemare smHelHBIE UM KBaJpaTHbBIE YpaBHEHUS, YPABHEHHUs, CBOJSILIMECS K HUM, NPOCTEHIINE
JIpOOHO-pallMOHAJIbHBIE YPAaBHEHHUS.

« Pemare cucreMbl OByX JIMHEHHBIX YPaBHEHHH C JABYMs IIEPEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIISETCS JIMHEUHBIM.

» Pemarh TekcToBble 33amaun anreOpaMyecKUM CIIOCOOOM C MOMOIUIbIO COCTABIICHHS ypaBHEHHUS
WM CHCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

» IIpoBoauTh mpocTeimme UcCCleOBaHMUsS YpPaBHEHMHW W CHCTEM YpaBHEHUH, B TOM YHUCIE C
IPUMEHEHHEM IpaHUuecKux Mpe/cTaBiIeHH (yCcTaHaBIUBaTh, UMEET JU ypaBHEHUE WM CHCTEMa
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

» Pemarh nuHeliHble HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300paXkaTh pEIlIeHHWE HEPAaBEHCTB
Ha YMCJIOBOM MPSAMOMH, 3alMCBIBATh PELIEHUE C TOMOLIBI0 CUMBOJIOB.

« Pemate cucTeMbl JTMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYANOIIHME KBAJIPaTHOE
HEPaBEHCTBO; M300pakaTh pPELICHHE CUCTEMbl HEPaBEHCTB Ha YHCIOBON NPSMOM, 3aluChIBATh
pELIeHUE C ITOMOIIBI0 CHMBOJIOB.

» Vcnonp30BaTh HEPaBEHCTBA IPU PEILIEHUN PA3JIMYHBIX 3a/a4.
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Dyukyuu

» CTpouTth 1 M300pakaTh CXEMATUUECKH TpauKN KBaJPATHUHBIX (YHKIMHA, OMMCHIBATh CBONHCTBA
KBaJPAaTUYHBIX (YHKLIUH 110 UX TpaduKam.

» PacnosnaBare kBampatuuHylo (yHKOUIO 1Mo (GopMmyse, NPUBOIUTH IMPHUMEPHl KBaJIpaTHYHBIX
(byHKUMI U3 peabHON KU3HH, PU3UKU, TECOMETPUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

» Pacrio3znaBath apu(METHUECKYI0 M TE€OMETPHUYECKYI0 MpPOTPECCHH TMPH Pa3HBIX Crocodax
3a1aHusl.

» BBIMOMHATH BBIUMCIEHUS C HCIOJIB30BAaHHEM (QOpPMYNI N-20 wieHAa apUPMETUYECKOH U
reOMETPUYECKON POrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

» M300paxarhb 4ieHBI MOCIE0BATEIIEHOCTH TOYKAMH Ha KOOPMHATHON TIOCKOCTH.

» Pemars 3amaum, cBsI3aHHBIE C YHCIIOBBIMH IIOCJIEAOBATEIBHOCTSMH, B TOM YHCIE 3aJaddl U3
peanbHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYJIATOPA, IIUPPOBBIX TEXHOJIOTHH).

Oceoenue yueonozo Kypca «I'eomempus» na ypoene 0CHOBHO20 00uie20 00PA306AHUA 00JIHCHO
obecneyueamp 00CmuUdCEHUE CIEOYIOUUX NPEOMEMHBIX 00PA308aAMEIbHBIX PE3YTbMAM 08:

7 Kaacc

» Pacno3naBarh nM3ydeHHbIE reoMeTpUUEcKUe (PUTYpbI, ONPEENATh UX B3aUMHOE PACIOJIOKEHHUE,
n300paxaTb reoMeTpUUYeCKrue (QUIypbl; BBIIOJHATh YEPTEKHU 10 YCIOBUIO 3a1aud. M3mepsars nu-
HEIHBIE U YIVIOBbIE BEIUYMHBI. PeliaTe 3aaun Ha BBIYUCIICHUE AJIMH OTPE3KOB U BEJIMUUH YIJIOB.

» Jlenmatp TpyOyIO OIICHKY JHMHEHHBIX M YIJIOBBIX BEJIMYMH TPEAMETOB B PEAJbHON IKHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinuuaTh pasMepsl STUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

» CTpouTh UepTEKU K FTEOMETPUUECKUM 33]]a4aM.

» [lonp30oBaThCs IpHU3HAKaMU PaBEHCTBA TPEYTOJIBHUKOB, MCIIOJIB30BAaTh NPU3HAKM M CBOWMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB TPH PEIICHUH 33/1a4.

» [IpoBOIUTE IOrMUECKHE PACCYKIEHUS C UCIIOIb30BAHUEM F€OMETPUUECKUX TEOPEM.

» llosb30BaThCS NpU3HAKAMU PABEHCTBA INMPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NPSMOYTOJbHOIO TPEYTOJbHUKA, B PELICHUH I€OMETPUUECKUX 3a/1a4.

» Omnpenensats napayuieabHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMM CEKyIlas.
OnpenensTs NapaieNbHOCTh NPSMBIX € IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHON MTPSIMOM
JI0 TOYEK APYrou NMpsSMOM.

» Pemars 3a7aun Ha kieTyaroit Gymare.

» [IpoBOIUTH BBIYMCIEHUS M HAXOAWTh YHUCIOBbIE U OyKBEHHbIE 3HA4Y€HHs] YIJIOB B
F€OMETPUYECKHUX 3a7a4aX C MCIOJIb30BAHUEM CYMMBI YITIOB TPEYTOJBHUKOB U MHOT'OYI'OJIBHHUKOB,
CBOMCTB yIJI0B, 00pa30BaHHBIX MPU NEPECEUCHNUHN ABYX MapajuIeIbHBIX MPSAMBIX ceKyllel. Pemarts
IIPAaKTUYECKUE 3a7a4l Ha HaXO0KICHHUE YIJIOB.

» Brnagets moHsATHEM reOMETpPUUYECKOTO MecTa TOYEK. YMETh ONpEeNeisThb OMCCEKTpUCy yria u
CEepPEIMHHBIN MEPIIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

« QOopMyIIMpOBaTH ONpPENEICHUsS OKPYKHOCTHM M Kpyra, XOpAbl W JUaMeTpa OKPYKHOCTH,
MIOJI30BATHCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUU 3a1a4.

» Bragers noHATHEM ONMCAaHHOM OKOJIO TPEYrOJBbHHUKA OKPYKHOCTH, YMETh HaXOJIUTh €€ LIEHTP.
[Tonp3oBaTbest (hakTaMH O TOM, UYTO OMCCEKTPHCHI YITIOB TPEYrojbHHMKA MEPECceKatoTCss B OJIHOU
TOYKE, U O TOM, YTO CEPEIMHHBIEC MEPIECHANUKYISAPbl K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B
OJTHOM TOYKE.

« Bragers  noHsATMEM — KacaTeNbHOM K = OKPYKHOCTH,  IIOJIB30BaTbCsd  TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHON U paanyca, IPOBEIEHHOIO K TOYKE KaCaHUsl.

» [losp30BaThCA MPOCTEUIIMMHA M€OMETPUYECKMMHU HEPABEHCTBAMM, IIOHMMATh MX NMPaKTUYECKHU
CMBICIL.

» [IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHE IIOCTPOCHUS C IOMOUIBIO IUPKYJIS U JIMHEUKHU.

8 knacc
« [IpyMeHsATh CBOMCTBAa TOYKHM IEPECEUCHHMsI MEIHMAH TPEYrojbHHKa (IIEHTpa Macc) B PEUICHUH
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3a/1a4.

» Brnagers moHsATHEM CpenHER JIMHUM TPEYroJbHUKA M TPAllelUd, NPUMEHATh MX CBOMCTBA IIPU
pemieHMU reomerpudeckux 3axad. llomp3oBarbes  Teopemoi  Pameca U TEOPEMOU O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJIA PEIIEHUS MPAKTHYECKUX 3a1a4.

» [IpuMeHsATs MpU3HAKK MTOA00US TPEYTrOIBLHUKOB B PELICHUN T€OMETPHUECKUX 3a/1au.

» [losnb3oBaTtbest Teopemoit Iludaropa ans peuieHus reoMETPUYECKHUX M MPAKTHUECKUX 3ajad.
Ctpouth MaTeMaTH4ECKYIO0 MOJIENb B IIPAKTUUECKUX 3a/ladaX, CaMOCTOSTENIbHO JIEJIaTh YEPTEXK U
HAaxOJIUTh COOTBETCTBYIOLIUE JUIMHBI.

« Brnagets mnoHATHAMM CcHHYyca, KOCHMHYCa W TaHIE€HCAa OCTPOro yria IpsAMOYTOJBHOTO
TpeyroyibHUKA. [10J1630BaThCs 3TUMHU OHATUAMMU IS PELICHUS IPAKTUYECKUX 3a1a4.

» Bbrumcnars (pazauuHbIMU crioco0aMM) IUIOWAAb TPEYrojJbHUKA M IUIOIIAAM MHOTOYTOJIBHBIX
¢uryp (monp3ysck, rae HEOOXOAWMO, KaIbKyIATOPOM). [IpUMEHSATH MOJy4YeHHbIE YMEHHS B
IIPAKTUYECKUX 3a7a4ax.

« Bragers MOHATHUAMM BIHMCAaHHOIO M LEHTPAJIBHOIO YyIVia, UCIOJIB30BATh TEOPEMBI O BIIMCAHHBIX
yIriax, yriax Mexay XopJaamMH (CeKyIUMH) U YIiie MeX/y KacaTeJIbHOM M XOpAOH IpU peleHuH
F€OMETPUYECKUX 3a1a4.

« Brnagers mOHATHEM ONHMCAHHOIO YETBHIPEXYIOJBHHUKA, IIPUMEHATH CBOMCTBA OIMCAHHOIO
YETHIPEXYTOJbHUKA IIPU PEILIECHNN 3aa4.

9 knacc

» 3HATh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOAWTh C UX TOMOIIBIO pa3IHYHbIE
AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYrojbHUKA («PEIIEHUE TMPSAMOYIOJIbHBIX TPEYTOJbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYJIATOPA) JUIMHBI U YTIIBI U1l HE TaOJTMYHBIX 3HAYCHHH.

» [losnb30BaThCst OpMysiaMu NPUBEIEHHUS U OCHOBHBIM TPUIOHOMETPHUYECKUM TOXKJIECTBOM ISt
HaXO0X/IEHUs COOTHOLIEHUH MEKy TPUTOHOMETPUUECKUMH BETUYHHAMHU.

» Mcnonb3oBaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUISl HaXOXJIEHHUS pPa3IMYHBIX JJIEMEHTOB
TPEYrojbHUKA («PELIeHWEe TPEyrojJbHUKOB»), MPUMEHATh MX IpPU PELICHUH Ie€OMETPHUYECKUX
3az1ad.

» Brazners nonsTusmMu npeodbpazoBaHus 1101001, COOTBETCTBEHHBIX JIEMEHTOB MOJO0HBIX (DUTYD.
[Tonb30BaTbes CcBOMCTBAMM TOJ100MS MPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIATH UIMHBI U Ha-
XOJIUTh yribl y Mono0HbIX ¢uryp. I[IpumeHsTh cBoiicTBa mogo0us B MPAaKTHUECKHUX 3ajadax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

» [lonp30oBaThCs TEOpEMaMu O MPOU3BEAEHNUN OTPE3KOB XOP/, O IPOU3BEAECHUN OTPE3KOB CEKYIIUX,
0 KBaJIpaTe KacaTeIbHOM.

» [lonbp30BaThCsl BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUA M (PU3UUECKUI CMBICI, TIPUMEHATh MX
B pEIICHUH N'eOMETPUYECKUX U Qu3ndeckux 3aaay. [[puMeHsaTh ckalspHOE NMPOU3BEICHHE BEK-
TOPOB JJIs1 HAXO0XICHUS JJIMH U YIJIOB.

» [lonp30BaThCs METOOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSATDH €70 B PEIIEHUH F€OMETPHUUECKHUX
Y IIPAaKTUUYECKUX 3a/a4.

» Brnagets NOHATHAMM TNPaBUIBHOTO MHOTOYTOJIBHHMKA, MJJIMHBI OKPY)KHOCTH, JJMHBI JyTU
OKPYKHOCTM M paJMaHHON Mephl yIja, yMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4YacTew.
[TpyMeHATH MOIyYEHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

» Haxonute ocu (WM LEHTpBI) CUMMETpUU GUTYp, NPUMEHSTh JABHKEHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

Oceoenue yuebnozo Kypca «Cmamucmuka u Bepoamnocmov» na ypogeue ocnoenozo oouiezo
oopazoeanusn 00J1)1CHO obecneuusamo docmudicenue  CleOyruUxX  NPeOMemHbIX
o0pazoeamenvHbIX pe3yibmamos:
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7 Kiacc

» Uutars undopmaiuio, npeAcTaBieHHYI0 B TabIuIax, Ha Juarpammax; MpeAcTaBisaTh JaHHbIC B
BUJE TAaONWI], CTPOUTH AMATPAMMBI (CTOJIOMKOBBIE (CTOJNIOYATHIC) W KPYroBBIE) 1O MacCHUBaM
3HAYEHUH.

« OmnwmceIBaTh U MHTEPIPETUPOBATH PEATHHBIC YMCIIOBEIC IaHHBIC, TPEICTABICHHBIC B TAOIUIAX, HA
nuarpammax, rpadukax.

« Hcnonb3oBaTe Juisi  ONMMCAaHUS  JIAHHBIX ~ CTAaTUCTUYECKHE  XapaKTePUCTUKHU:  CpEIHEe
apudmernyeckoe, MeraHa, HanooJbIlIee U HAaMMEHbIIIee 3HAUCHUS, pPa3Max.

« VMeTh mpencTaBicHHE O CIy4ailHOW W3MEHYMBOCTH Ha MPUMEpPax I[EH, PU3NYSCKUX BEITUYHH,
AHTPONOMETPUYECKUX JAHHBIX; UMETh PEICTABICHNUE O CTATUCTUUECKON YCTOWYUBOCTH.

8 knacce

» M3Biekath U npeoOpa3oBbIBaTh HWH(OPMAIMIO, IPEJCTABICHHYIO B BMJIE TaOJIUL, JUarpamu,
rpaduKOB; MPEICTABIATH JaHHBIC B BHJIE TAOJIHUL, TUarpaMM, rpadukos.

» OnuceiBaTh JaHHbIE C MOMOILBIO CTATUCTUYECKUX I[OKa3aTeJei: CpeAHMX 3HAYeHUH U Mep
paccenBaHus (pa3Max, TUCTIEPCHS U CTAaHAAPTHOE OTKIOHEHHUE).

» HaxoauTe 4acTOTHI YMCIIOBBIX 3HAYEHUH M YacCTOThl COOBITUH, B TOM YHCJIE IO pe3yJbTaTaMm
W3MEPEHUI U HAOJIOICHU M.

» Haxoaute BeposTHOCTH cCiy4alHBIX COOBITUH B OIBITAX, 3Has BEPOATHOCTH 3JIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITaX C PABHOBO3MO>KHBIMHU HJIEMEHTAPHBIMH COOBITUSIMH.

» Mcnonb3oBarh rpaduyeckue MOJAEIM: JI€PEBO CIy4yallHOro SKCHEPUMEHTa, JuarpaMmsl Jilnepa,
YHCIIOBAs IPsSMasi.

» OnepupoBaTh IOHATUSAMH: MHOXECTBO, IOJMHOXECTBO; BBINOJHATH  ONEpPAllMM  Hal
MHOXECTBaMH: OOBEIMHEHHUE, IEPecedyeHue, NOMOIHEHHUE; MEPEUHCISITh SJIEMEHTHl MHOXKECTB;
HIPUMEHSATh CBOMCTBA MHOXKECTB.

» Mcnonb3oBarh rpaduueckoe MpeacTaBIeHHE MHOXECTB M CBSI3€H MEXTy HUMH JJISl ONHCAHUS
IPOLIECCOB U SIBJICHUH, B TOM YHCJIE [IPU PELICHUHU 3a1a4 U3 IPYTUX YUE€OHBIX IPEIMETOB U KYPCOB.

9 Knacc

» M3Brekats u mpeoOpa3oBbIBaTh MH(OPMAIMIO, MPEACTABICHHYIO B PA3IMYHBIX HUCTOYHUKAX B
BU/JIE TaOIMIL, JUarpamMmm, rpaduKoB; NPeACTaBIATh JaHHbIE B BUE TAOJUL, 1UarpaMM, rpapuKoB.

» Pemare 3amauM OpraHM30BaHHBIM IE€peOOPOM BAPHMAHTOB, a TAKXKE C MCIOJb30BAaHHEM
KOMOMHATOPHBIX MTPaBUJI U METOJOB.

» Mcnonp3oBaTh ONucaTeNbHbIE XapAKTEPUCTUKH /Il MACCHUBOB YHCJIOBBIX JIaHHBIX, B TOM YHCIIE
CpeIHUE 3HAUECHUS U MEPbI paCCEUBAHUSI.

» Haxogute 4acTtoThl 3Haue€HUIl M YaCTOTHI COOBITHS, B TOM 4YHCIE MOJIb3YACh pe3yjbTaTaMH
IIPOBEAEHHBIX U3MEPEHUN U HAOTIOACHUM.

» Haxoaute BeposTHOCTH CiTydaifHBIX COOBITHI B M3YYEHHBIX ONbITaX, B TOM YHCJE B ONbBITaX C
PaBHOBO3MOKHBIMH AJIEMEHTAapPHBIMU COOBITUSIMH, B CEPUSIX MCHBITAHUI JJO IEPBOrO ycnexa, B ce-
pUsIX UCHBITaHUN bepHymm.

« MmeTs npencraBieHue o CIrydalHOW BETMYMHE U O pACIPEACIICHUN BEPOSITHOCTEM.

HmeTs mpecTaBieHue 0 3aKOHE OOJIBIINX YHCET KaK O MPOsSBICHUH 3aKOHOMEPHOCTHU B CITy4aifHOU
U3MEHYMBOCTM W O POJM 3aKOoHAa OONbIIMX 4YHCeNl B MpUpoae U OOIIecTBe.
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«MATEMATUKA»

5 KIIACC <MATEMATHUKA»

V. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEIMETA

HaszBanue pa3nena
(TeMBI) Kypca
(4HCI0 YacoB)

OcHoBHOE
coJep:kaHue

OcHOBHBIE BU/IbI 1eSITE€IbHOCTH 00yYAIOLIUXCS

Hcnosb3oBanue
3JIEKTPOHHBIX
(ungpoBbIX)
o0pa3oBaTeJbH
BIX PECYPCOB

HarypaJibHble
ynciaa. leiicrBus ¢
HATYpPaJbHBIMU
yucaamu (43 1)

JecsatuyHas cuctema
CUHUCIJICHUSI. Psan
HaTypalbHBIX YHUCEI.
Harypaneubiii  psa.
Yucno 0.
Harypanbuble uucia
Ha  KOOpPIMHATHOH
npsimoi. CpaBHEHHUE,
OKpYTJIEHHE
HaTypaJIbHBIX YHUCCII.
Apudmernueckne
JIeUCTBUSA c
HaTypaJlbHBIMU
guciaamu. CBoiicTBa
HYJS TIPH CIIOKCHHUHU
u YMHOKCHIH,
CBOHCTBA  EIUHUIIBI
pu YMHOKCHHUH.
[lepemecTurensaoe 1
coYeTaTeNbHOe CBOM-

CTBAa CIIO)KCHUS U
YMHOKEHUS,
pacnpenenuTenbHoe
CBOWCTBO
YMHOKEHHUSI.
Jemutenyu u KpaTHBIC
4yHucla, pPaslIoKCHHE
quclia Ha
MHOJKHTEITH.
JleneHne ¢ OCTaTKOM.
IIpocteie u
COCTaBHBIE  YHCIIA.
ITpusnaku ne-
JuMocTy Ha 2, 5, 10,
3,0.

CremneHns ¢

HaTypaJbHBIM TOKa-
3aTeJICM.

Yucnosele
BBIPAYKEHUS; IOPSi-
JIOK JICMCTBHUH.
Pemenne TekcTOBBIX
3aJ1a4 Ha BCe
apupMeTHIecKre
JIeHCTBUS, HA
IBUKEHHUE U
MTOKYTIKH

Yurarh, 3alHCHIBATH, CPABHMBATH HaTypaJbHbIC
yycia; MNpeaIaratTb M 00CY:KAaTh  CHOCOOBI
YHOPSI0YUBAHUS YHUCEL.

M300pakaTh KOOPIMHATHYIO INPSIMYIO, O0TMeYaThb
yyclia TOYKaMM Ha  KOOPAMHATHOM  MpsAMOH,
HAXOAUTh KOOPAWHATHI TOUKH.

HccaenoBars ¢BOICTBA HATYpaIbHOTO Psjia, YHCEN
0 u 1 npu CIIOKEHUU U YMHOKEHHUU.

Hcnosb30BaTh NPAaBHIIO OKPYIJIICHUS HATypalbHBIX
gHce.

BbinoyHATs,  apupMerHyecKue  JCHCTBUHA  C
HATYpaJbHBIMH YHCJIAMH, BBIYMCJIATH 3HAUYCHUS
YHCIIOBBIX BBIPQKEHHI CO CKOOKaMH U 0e3 CKOOOK.
3anuceIBaTh TPOM3BEICHHE B BHAE CTEMEHH,
YUTATh CTENEHU, MCIOJb30BATH TEPMHHOJOTHIO
(ocHOBaHHWE, IIOKA3aTeNb), BBIYHCJAATH 3HAYEHHS
CTETIEHEIN.

BbINOJIHAT, NPUKHMAKY M OLEHKY 3HaueHuH
YHCIOBBIX BBIPAKEHUH, NMpeAIaraTb U NPUMEHATH
NpuéMbI POBEPKH BbIUMCICHUN.

Hcnosb30BaTh NPH BHIYUCICHUSIX
NIEPEMECTUTENIEHOE U COUeTaTeIbHOE CBOMCTBA
CIIOKEHHSI U YMHOXCHHUS, pacIpeaeInTeIbHOe
CBOMCTBO YMHOX€EHMSI; (POPMYJIMPOBATH U
NPUMeHSATH MpaBuIa nIpeoOpa3oBaHUs YHCIOBBIX
BBIPa)KEHUI1 Ha OCHOBE CBOMCTB apH()METHUECKUX
NEWCTBUMN.

Hccaenoars YHCIIOBBIE 3aKOHOMEPHOCTH,
BBIIBUTaTb M 00OCHOBBIBATH  T'HIOTE3b,
¢opmynupoBars 0000mIeHUsT W BBIBOAbI 110
pe3yiabpTaram MPOBEAEHHOIO HCCIIEI0BaHMUSI.
@opMyIHpOBATH  ONpeeJIeHUsl  JeIuTens W
KpPaTHOTO, HAa3bIBaTh JCIUTEIM U KpPaTHBIC YHCIA;
pacno3HaBaTh TIPOCTBIE U COCTaBHBIC YHCIIA,
dbopmyaupoBaTh M NPHUMEHATH  NPHU3HAKH
JEeTUMOCTH Ha 2, 3, 5, 9, 105 npuMeHSITh aJITOPUTM
pa3’TOKEHUS YHUCIa HA MPOCThIE MHOXKHTEIH;
HAXOJUTBb OCTATKHU OT JEJECHUS U HEMOJIHOE YAaCTHOE.
Pacno3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS
0 HATypaJbHBIX 4YHCIAX, NPUBOAUTH NPHMEPbI U
KOHTPIPUMEPBL, CTPOMUTH  BBICKA3BIBAHUS U
OTpHLIAHUS BBICKa3bIBAaHUI 0 CBOMCTBaxX
HATYpPaJIbHBIX YHUCEIL.

Pemiate  TEeKCcTOBBIE 3a7aud  apUMETHUECKUM
CIIOCO0OM, HCMOJb30BaTh 3aBHCHMMOCTH MEXIy
BEITMYMHAMHU (CKOPOCTh, BPEMsl, PAaCCTOSHHE; IICHA,
KOJIMYECTBO, CTOMMOCTh H JIp.): aHAJM3UPOBATH U

https://resh.edu.ru/s
ubject/lesson/691/
OT11,

SIKmacc

OTKpBITas MIKOJa
https://skysmart.ru/a
rticles/mathematic/n

aturalnye-chisla
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OCMBIC/IMBATH TEKCT 3aJa4d, Neped)opMyJIUPOBATH
yclIOBHE,  H3BJEKATh  HEoOXOOUMble  JaHHEIE,
YCTAaHABJIUBATD 3aBHCHMOCTH MEXIY BEIHMYHHAMH,
CTPOMTBH  JIOTHMYECKYIO IICMIOYKY  PacCykICHHUI.
MoaennpoBaTh X0/ PELICHUS 33Ja4l C ITOMOIIBIO
PHUCYHKa, CXEMBI, TaOJIHIIBI.

[puBoauTs, pa3dmparb, OUEHHBATH pa3IUUHBIC
PpeLIeHUs], 3a1IMCH PELICHUH TEKCTOBBIX 3a71ad.
Pemarp 3asaun ¢ momompio 1epebopa  Bcex
BO3MOYKHBIX BAPHAHTOB.

3HAKOMUTHCS € HCTOPHEH Pa3BUTHS apU(PMETHKH

Harasanasa reo-
Metpus. Jlunum Ha
miockoctu (12 v)

Touxa, npsimasi,
OTPE30K, Tyd.
Jlomanas.
W3mepenue  niauHbI
OTpe3Ka,
METpHUUYECKHE

€AMHUIIBI U3MEPEHUs
JuuHbL. OKpY)KHOCTB

U KpPYT.
[IpakTuueckas
pabora «IlocTpoenue
y30pa u3
OKPYXHOCTEN».
Vrom. [psamoit,
OCTpBI, Tymou U

Pa3sBEPHYTBIA  YIIIBL
W3mepeHnue yrios.
[IpakTuueckas
pabora «IlocTpoenue
YTIIOB»

Pacno3naBaTth Ha yepTexax, pHCYHKaX,
ONMCLIBATh,  WCHONB3Ysl  TEPMUHOJIOTHIO, W
U300paxkaTh c TIOMOIIBIO 4epPTEKHBIX

HHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE3OK, JIyd, yrod,
JIOMaHY10, OKPY’KHOCTb.

Pacno3naBaThb, NMPHBOAUTHL NPHMEPbI OOBEKTOB
peajbHOrOo MHpa, HMEmMX (GopMy H3YyYeHHBIX
¢duryp, oneHUBaTh UX JIMHEHHbBIE Pa3MepBI.
HUcnonb3oBarh JIMHEHKY U TPAHCIOPTHDP Kak
HHCTPYMEHTBI U1 TIOCTPOCHHSI U  HU3MEpPEHUS:
HU3MEPATH JUIMHY OTPE3KA, BENUYHHY YIJa; CTPOUTH
OTPE30K  3aJaHHOM  JUIMHBL, yTOJ,  3aJaHHOU
BEIMYUHBI; OTKJIAJAbIBATH  IIUPKYJIEM  paBHbIE
OTPE3KHU, CTPOUTH OKPY)KHOCTB 3aJaHHOTO Pajuyca.
M3o00pakaTth  KOHQHUI'YpaMM  T€OMETPHUECKHUX
¢Guryp u3 OTpEe3KOB, OKPYKHOCTEH, MX dYacTedl Ha
HEJIMHOBAHHOM W KJeT4aToil Oymare; mpeaiararhb,
ONHCHIBATh M 00CYkKIATh CHOCOOBI, AJITOPUTMBI
TIOCTPOEHHMS.

Pacno3sHaBaTh M M300paskaTh Ha HEIMHOBAHHON M
KjIeTyaTol Oymare TpsIMOM, OCTpBIH, TYIOH,
Pa3BEPHYTHIH yTibl; CPABHUBATD YIJIbL.
BbruucasiTh JIMHBI OTPE3KOB, IOMaHBIX.
IlonnmaTe W MCHOJBL30BATH NPH PELICHUH 32124
3aBHCHMOCTH MEXAY €IMHUIAMUH METPUYECKOM
CHCTEMBI Me€p; BBIPAXKATH JUIMHY B pa3IM4YHbIX
enmHnnax usMmepenus. HccaenoBars Qurypsl u
KOH(UTypalnH, UCII0JIb3Ys LIU(PPOBBIE PECYPCHI

https://resh.edu.ru/s
ubject/lesson/691/
O,

SIKimace

OTKpLITaH HIKOJIa

OObLIKHOBEHHEIE
apoou (48 1)

Jpo6s. IlpaBmibHbIe
u HETPaBUIIbHBIC
Jipoowu. OcHoBHOE
CBOMCTBO JIpoou.
CpaBHeHue 1pobeit.
Cnoxenue u
BBIUATAHUE  OOBIK-
HOBEHHBIX  JIpoOeii.
CMmenranHast  ApoOb.
VYMHOKEHHE "
JIeJICHUE
OOBIKHOBEHHBIX
nIpo0Oeit;  B3auMHO-
oOpatHbIe 1pooH.
Pemenne TeKCTOBBIX
3ama4, COJEpPIKAIIUX
npobu.  OcHOBHBIE
3aJ]auu Ha JIPOOH.
[Ipumenenne  OykB
Jinit: 3aIUCH
MaTeMaTHYECKUX

MopaenupoBatb B rpadUyecKoi, MpeaMeTHO
dbopmMe, C TIOMOIIbIO KOMIIBIOTEPA TOHSITHS |
CBOICTBa, CBSI3aHHBIE C OOBIKHOBEHHOU JIPOOBIO.
YuraTthb | 3anuCchHIBaTh, CpaBHUBATh
OOBIKHOBEHHbBIE npobwu, npeaiararTh,
000CHOBBIBATH " 00cyKIaTh crnocoobl
YIOPSAAOYNBAHUS IpoOeii.

H300pakaTh OOBIKHOBEHHBIE JIpOOM TOYKAMH Ha
KOOpPJIMHATHOU MIPSIMOI; HCIO0JIb30BATH
KOOPJIMHATHYIO NPSIMYIO JUIS CPaBHEHHS APOOEH.
®opmMyIHPOBATH, 3ANIUCHIBATH ¢ MOMOLIbLI0 OyKB
OCHOBHOE  CBOWCTBO  OOBIKHOBEHHOH  Jpo0Ow;
HCMOJb30BaTh OCHOBHOE CBOWCTBO ApOOM IS
COKpaIeHus 1podel n npuBeaeHns JpoOu K HOBOMY
3HaMEHATEJIO.

MpeacraBasirb  CMEIIaHHYIO  Jpo0b B BHJIE
HeraBHJ’IBHOﬁ M BBLACIIATH LEJIYIO YaCTh 4YHCJIa U3
HeNpaBMILHON JIpOOH.

BoinmotnaTs,  apudMernyeckue  JelicTBHA  C
OOBIKHOBEHHBIMH JPO0SIMH; NMPHMEHSITH CBONHCTBA
apuMeTHYECKUX JICHCTBUHA Ul palOHAIM3ALIH

https://resh.edu.ru/s
ubject/lesson/691/
o1,

SIKitace

OTKpBITAs KON
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BBIpaKEHUHN u

BBIYMCIICHUM.

MIPETIOKEHUI BbINoTHAT, NPUKHAKY M OLEHKY pe3yibrarta
BBIYHCIICHUH; MpeAJaaraTb U MPUMEHATHh MPUEMBI
NMPOBEPKH BBIYHUCICHUN.
I[IpoBoouTh HWcCCAETOBAHUSI CBOWCTB  JIpOOCH,
OIMHUPASCh HA YUCIIOBBIC IKCTICPUMECHTHI (B TOM UHCIIC
C MIOMOIIIBI0 KOMIBIOTEPA).
Pacno3HaBaTh HCTHHHBIC M JIOXKHBIC BHICKa3bIBAHHUS
0 Jpo0sX, MPUBOTUTH MPUMEPHI U KOHTPIIPUMEPEI,
CTPOUTH BbICKA3bIBAHUS u OTPHLIAHUS
BBICKa3bIBAHUH.
Pemiath TEKCTOBBIC 3a/1a4M, COACpIKAIINE IPOOHEIC
JaHHBIC, W 3aJ]a4d Ha HaX0XJICHHE YacCTH IEJIOro U
[IEJIOT0 TI0 €r0 YacTH;, BBISABJSTH HX CXOACTBa U
pa3auuns.
Harasignas MHOroyrojabHUKH. OnuceIiBaTh, HCIOJIB3YS TepMuHoJoruio, | https://resh.edu.ru/s
reoMeTpHs. YeThIpEXYTrOIbHHK, n300paKaTh c IIOMOUIBIO uepréxknbix | Ubject/lesson/691/
MHOroyroJiIbHUKH | MPSIMOYTONbHUK, UHCTPYMEHTOB M OT PYKH, MozenupoBats u3 6ymaru | LOIL
(10 9) KBaJpar. MHOTOYTOTbHUKH. SAKnacc
IIpakTnueckas IIpuBoauTs NMpUMepbl 00BEKTOB PEAIBLHOTO MHPA, OTkpsITas mkosa
pabota «[locTpocHHe | UMEHOIIUX bopmy MHOT'OYTOJIbHHKA,
MPSAMOYTOJNEHHKA  C | TIPSIMOYTOJIFHUKA, KBaJpara, TPEYTOJIBHUKA,
3a/TAaHHBIMH OIIEHUBATH WX IJIMHCWHBIC pa3Mephl. BBIYUCAATH:
CTOpPOHAMH Ha | TIEpUMETp TpEyTOJIbHUKA, MIPSIMOYTOJIbHUKA,
HEJTMHOBAHHOM MHOTOYTOJIFHHKA; IUIOMAh MPSIMOYTOJNbHIKA, KBa-
Oymare». JpaTta.
TpeyrompHHUK. H300pa:kaTh OCTPOYTONBHBIC, NPSMOYTOIBHBIC H
[Tomanpb U | TYHOYTOJbHBIC TPCYTOJILHUKH.
epuMeTp npsaMo- | CTpouTh Ha HEITMHOBAHHOM M KieT4aToi Oymare
YToJIbHUKA U | KBaJpaT W MPSIMOYTOJBHUK C 33JaHHBIMU JJTHHAMH
MHOT'OYTOJIbHUKOB, ctopoH. HMcciienoBarh cBOIiCTBa NPSIMOYTOJIbHUKA,
COCTaBIIEHHBIX u3 | KkBagpata TyTEM  OKCIICPUMCHTA, HAOJIFOICHUS,
MPSIMOYTOJIEHAKOB, HM3MEpeHUs, MOICTUPOBAHUS; CPAaBHUBATh CBOWCTBA
SAMHUIIBI U3MEPEHHUs | KBaJpaTa U MPsMOYTOJIHHUKA.
mromaau. Iepumerp | KonerpynpoBaTs MaTeMaTH4YeCKHe MPeII0KEHUS
MHOT'OYTOJTFHIKA C TIOMOINBI0 CBSI30K «HEKOTOPBIN», <«ITFO00M.
Pacno3naBaTh HCTUHHBIC W JIOXKHBIC BBICKA3bIBAHHS
0 MHOTOYTOJIFHUKAX, MNPHBOANTH TPHMEPHI H
KOHTPIIPUMEPHI.
HcciienoBarh 3aBUCUMOCTD IUIOIIAJNA KBaapara OT
JUTHHBI €70 CTOPOHBI.
HUcnonb30BaTh CBOMCTBA KBAJAPATHOW CETKH IS
noctpoeHus: Gpuryp; pa3éuBaTh MPSIMOYTOJIBHUK Ha
KBaJpaThl, TPCYTOJbHHUKH, COCTABJIATH (UTYPHI W3
KBaJIpaTOB M MPSIMOYTOJHHUKOB W HAXOIUTh UX
IUTOIIAb, pa30uBaTh GUTYPHI HA MPSIMOYTOIHHUKH H
KBaJ[paThl U HAXOIHUTH MX TUIOMIA/Ib.
BeipaxkaTh BENMUYMHY IDIOMIAMHM B Pa3IHYHBIX
eIMHUIIAX HM3MEPCHHs METPHUYSCKOW CHCTEMBI Mep,
MOHUMATH H HCMOJIH30BATH 3aBHCHMOCTH MEXKIY
METPUYECKUMU SIUHUIIAMH U3MEPCHHUS TUIOMIA/IH.
3HAKOMHUTBC € NOpUMepaMH  NPUMEHEeHUs
IUTOIIAAN U TIEPUMETPA B MPAKTHYCCKUX CHUTYAIHSX.
Pemath 3a1a4uu 13 peajbHON KU3HH, MPEIJIATATh H
00CyKIaTh pa3JMUHbIe CIIOCOOBI PENICHHUS 33124
JlecsaiTuuHbIE Hecsatrunas  3anuck | IlpeacraBiasaTh  JgecaTHyHyr0 apoOb B Buje | https://resh.edu.ru/s
apoou (38 4) npoGeit. CpaBHeHue | OOBIKHOBEHHOI, YHUTATH u 3amuchIBaTh, | Ubject/lesson/691/
JECATUYHBIX ApOOEH. | cpaBHMBATL JecATHYHBIE ApoOu, mpemaarars, | LIOIL
JleticTBust C | 000CHOBBLIBATH " 00CyKIATH crocodwr | “TKmace
JECSITMYHBIMH ~ JPO- | YIOPSAOYHBAHUS NECITHIHBIX APOOCH. OTKpbITas mwKona
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Ossmu.  OkpyriieHue
JIECSATUIHBIX APOOCH.
Pewenue TeKCTOBBIX
3a/a4, COJECpIKAIIUX
npobu.  OCHOBHbIC
3aJa4u Ha ApooH

HN3006pakaTh JeCATHYHBIC
KOOPAMHATHOM MPAMOM.
BpifgBaATL  CX0ACTBA W Pa3IM4YMsA  IIPABHI
apupMeTHYecKux  JACHCTBUIl ¢  HaTypaJbHBIMH
YHUCIIAMH U JIECATHYHBIMU IPOOSMH, OOBSICHATH HX.
BomoanaTe  apupmernueckue  JEHCTBHS  C
JECATHYHBIMU JIPOOSIMH; BBINOJIHATH MPUKHAKY U
OIICHKY pe3yJbTaTa BEIYUCICHUIL.

I[IpumensiTe cBoiicTBa apupMeTHUECKUX ACHCTBUIA
JUISL PAalMOHAIN3aUH BEIYHUCIIEHUI.

IIpuMeHsATh NPaBUJIO OKPYIVICHUS JECATHYHBIX

IpoOW TOYKAMH Ha

npobeii. IIpoBoauTs HccCIeOBAHUSI  CBOMCTB
NECATUYHBIX IpoOel, ommpasch Ha YHCIOBEIC
OKCHEPUMEHTHI (B TOM YHCIE C IIOMOIIBIO

KOMIIbIOTEPA), BBIABUIaTh THIOTE3bl U MPUBOIUTH
nX 00OCHOBAHHUSL.

Pacno3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS
0 Apo0sX, MPUBOAMTH MPUMEPHI ¥ KOHTPIPUMEPHI,
CTPOUThH BBICKA3BIBAHHS u OTpHULIAHUS
BBICKA3bIBAHUI.

PemaTh TeKCTOBBIE 3a/auu, coAeprKalue IpoOHbIE
JIaHHBIC, ¥ Ha HAXOXKJCHUE YacTH IIEJIOr0 M IIEJOTO
TI0 €TO YacCTH; BBISIBJIATH HX CXO/CTBA U PA3JIM4YHs.
MoaennpoBaTh XOJ PELICHUS 33Ja4d C ITOMOIIBIO
pHCYHKa, CXEMBl, TaONnIBL. IIpuBoauTs,
pa3duparb, OLEHUBATHb pA3IMYHbIC PEIICHHUS,
3aMUCH PeIICHUH TEeKCTOBBIX 3a/1a4.

OmnepupoBarh JPOOHBIMH YHCIAMH B pEalbHBIX
JKU3HEHHBIX CUTYaIUX.

Kputuueckn OneHHBATBH IOJyYCHHBII pe3ysbTar,
OCYILIECTBIIATH CAMOKOHTPOJb, NPOBEPsAs OTBET Ha
COOTBETCTBHE YCJIOBHIO, HAXOJUTh OIIHOKH.
3HAKOMUTHCH ¢ HCTOPHEH Pa3BUTHSA apUPMETHKH

Harasanasa
reomMeTpHus.

Tena u ¢purypsl B
npocrpancrse (9 u)

MHoOrorpaHHHKH.
H3ob6pakenue
MHOTOTPaHHHKOB.
Monenn po-
CTPAHCTBEHHBIX TEJl.
IIpsimoyronbHbII
napaiesenures,
Ky0. Pa3BépTku KyOa
1 TTapaJulesienuIe sa.
[IpakTuueckas
pabora «Pa3BépTka
KyOay.

O0BéM KyOa,
MPSIMOYTOJIEHOTO
napajuieieinme 1a

Pacno3HaBaTh Ha dYepTexkax, PHCYHKax, B
OKpY:KaloeM MHpe TIPSMOYTOJIbHBIN
TrapaJuIesenuesn, KyoO, MHOTOTPaHHHKH,
ONHCHIBATH, HCHOJIB3YH TePMHHOJIOTHIO,

OLIEHMBATH JIMHEHHBIC Pa3MEphI.

I[puBoaUTH MpUMeEPBHI 00BEKTOB PEAIBLHOIO MHUDA,
UMeroIux (GopMy MHOTOTPaHHUKA, IPSIMOYTOJILHOTO
napaijenenuneaa, Kyoa.

H3o6pakaTs Kyd Ha KIeTUaTO Oymare.
HccaenoBars cBoiicTBa Ky0a, MHPSIMOYTOJIBHOTO
napanjiefnenuneaa, MHOTOTPaHHUKOB, HCHOJIb3YS
MO/IETIH.

Pacno3naBate u u300pazkaTh pa3BEPTKU Kyba M
TapaJulesenuesa. MopaenupoBats  Ky0 U
TapaJulesienunesl u3 OymMarn U MpovYMx MaTepHajoB,
00BACHATH CNOCO0 MOJIETUPOBAHMUSL.
HaxoauTh u3MepeHUs, BBIYUCIATH
MOBEPXHOCTH; O00BEM  Kyba, TPSIMOYrOJILHOTO
mapajieNieniesa;, HMCCJIe0BaTh  3aBHCHMOCThH
00BpéMa Kyba OT ANHMHBEI ero pedpa, BBIABHIATh M
000CHOBBIBATH THIOTE3Y.

HalaronaTh W NPOBOAMTHL AHAJIOTHM  MEXIY
MOHATHSAMM IUIOmaM M 00béMa, mepuMeTpa W
ITUTOIIA I TTOBEPXHOCTH. Pacmo3naBaTh UCTHHHBIE U
JIOXKHBIE  BBICKA3bIBAHUSI O  MHOTOIpaHHHUKaX,
MPUBOANTH MPHUMePHI ¥ KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUSI BEICKA3bIBAHHH.

IUIOMIA/Ib

https://resh.edu.ru/s
ubject/lesson/691/
ITOT1T,

SIKitace
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Pemars 3agauu u3 peanbHON KUZHU

IMoBTOpEeHUE U TloBTOpenue Boluncisite 3HadYeHMs BBIpAKEHMH, cojepkammx | https://resh.edu.ru/s
o6o6menue (10 4) | OCHOBHBIX TIOHATHH | HATypaJdbHBIC YHCNA, OOBIKHOBEHHBIE M AecaTnunbie | Ubject/lesson/691/
M METOIOB Kypca 5 | ApoOH, BBIIOIHATH IPEOOPa30OBAHUS YHCEIL. LOIL,
Kiacca, 0000micHue | BhIOHpaTh cMOC00 CpaBHCHMS YKCEN, BHIYUCIICHHUIA, AKmace
3HAHUU NMPUMEHSATH CBOHCTBA apu(pMETHUECKHUX JCHCTBUMA OrkpsITas mkosa
JUTSL pAIUOHAIN3AIIUH BEIUUCIICHUIA.
OcymecTBJIATH  CAMOKOHTPOJIb  BBITOJHIEMBIX
JICUCTBHUH M CAMOITPOBEPKY Pe3yJIbTaTa BHIYUCICHHUH.
Pemats 3amaum w3 peanbHOI KU3HU, MPUMEHSITH
MaTeMaTHYeCKHe 3HAHMA Ul pEIIeHUs 3amad W3
JIPYTUX y9eOHBIX TPEIMETOB.
Pemarp 3aJa4u Pa3sHbBIMU cnocodamu,
CPaBHHUBATH CIOCOOBI PEIICHIS 331a4H, BHIOMPATH
panMoHaJbHbIN c10co0
6 KIIACC <MATEMATHUKA»

Ha3Banue pa3gena OcHoBHoOe OcHOBHBIE BU/ABI /1eSITEILHOCTH 00y4aI0IHXCH Hcnoan3zoBanue
(Tembl) Kypca coJep:kaHue 3JIEKTPOHHBIX
(4Mci10 YacoB) (uu¢poBHIX)

o0pa3oBare/ibHbI
X pecypcoB

Harypanbhbie Apudmernyeckue | BoimosmmaTh — apudmernveckue  JaeiicrBus ¢ | https://resh.edu.ru/
yucia (30 4) JeUCTBHSA C | MHOTO3HaYHBIMU HaTypaJbHBIMU yucnamu, | subject/lesson/691/

MHOT'O3HAUHBIMU HAXOAUTH 3HAYEHMs YHCIOBBIX BbIpaxkenuit co | LIOII,

HATypaIbHBIMH ckoOkaMu # 0e3 Cko0OK; BBIMHMCIATH 3HauveHmsi | SKimacc

YHCIaMU. BBIPDOKCHUH, COAEPXKALIMX CTerneHH. BpImoaHATh | OTKpBITAS KO

UucnoBble  BbIpa- | HPUKHUAKY M OLEHKY 3HAQUCHUH  YHUCIIOBBIX

JKCHUsI,  TOPSIOK | BBIPOKCHUH, NPHMEHSTH NPHEMBI TNPOBEPKH

JecTBui, uc- | pesyibrara. Mcmoab3oBaTh NPH  BBIYHCIEHHSIX

MOJIb30BAHUE MEPEMECTUTENIFHOE U COYeTaTelIbHOE CBOMCTBA

cko0ok. Oxpyrie- | CIOKEHUSI H  YMHOXKCHHUS, pacHpeleiIuTeIbHOC

HUC HATYpaJbHBIX | CBOWCTBO YMHOXXCHHS OTHOCHUTEIBFHO CIIOKCHHUS,

gucen. [lenmuTtenyu u | cBOWCTBA apU(PMETHICCKUAX JCHCTBUI.

KpaTHBIC yucna; | UccaenoBaTh YHCIIOBEIC 3aKOHOMEPHOCTH,

HaMOOBIIHI MIPOBOUTH YHCIOBBIC YKCIICPUMEHTHI, BHIABHUTATDH H

o0 1euTeNb U | 000CHOBBIBATH IMIIOTE3bI.

HaVMEHBbIIIee @opMyIUPOBATH  ONpeAeJeHHs  JeIUTeNns |

o0l1ee kpaTHoe. KpaTHOTo, HauOoNbIIero oOImero JnenuTens |

PaznoxeHne uucna | HAaMMEHBIIEro OOIIEero  KpaTHOTO, TPOCTOr0 H

Ha MIPOCTHIE
MHOKHTEJH.
JenuMocTh cymMMBl
U TIPOU3BEICHUS.
Jlenenue ¢ oc-
TaTKOM.
Pewenune
TEKCTOBBIX 3a/1a4

COCTaBHOT'O 4YHCEJI; MCIOJIb30BaTh 3THU TMOHATHUA IIPpU
pelIeHn 3a1ad.

IIpuMeHSTH AJrOPUTMBI BEIYUCICHHSI HAUOOJIBIIIETO
0O0IIIeTo eNMUTEINsT W HANMEHBIIIEro 00IIero KpaTHOTo
IBYX YHCEJN, aJTrOPUTM pa3lIOKCHHS 4YHcla Ha
MIPOCTBIC MHOKHTEITH.

HccnenoBath ycIioBust JeTuMOCTH Ha 4 1 6.
HUccaenoBars, o00cyxnarb, ¢GopmMyJaupoBaTs H
000CHOBBIBATHL  BBIBOJ O UYETHOCTU CYMMBI,
IMPOU3BEACHUA. IBYX YETHBIX YuCell, IByX HEYETHBIX
Yyycie, YETHOTO U HEYETHOTO YUCE.

HccaenoBars cBolicTBa  JI€IMMOCTH CYMMbl U
MIPOM3BEICHUS YUCEI.
IIpuBoaAnTs, mnNpuUMepbl YHCET C  3aJaHHBIMH

CBOMCTBaMH, PACIO3HABATH BepHbICc U HEBEPHbIE
YTBEP)K/IEHHUS O CBOWCTBAaX 4YHCEN, ONPOBEPraTh
HEBEpPHbIE YTBEPXKJICHUS c MOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTHUecKHe TpeIIOKEHHSI
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C TMIOMOII[BIO CBSI30K «1», KUIIH», «ECIIH..., TO...)».
Pemath TEKCTOBBIC 3aa4M, BKJIIOYAIOIINE TOHSTHS
JIEITAMOCTH, apuPpMETHICCKIM CrocoOoM,
HCIIOJIB30BaTh MEPEOOP BCEX BO3BMOXKHBIX BAPHAHTOB.
MonmeaupoBaTh X0/ PCIICHUS 3aJadyd C MOMOIIBIO
PHUCYHKA, CXEMbI, TAOJIHUIIBI.

I[puBoanTh, pa3doupaTh, ONEHHBATH pPA3JIUYHBIC
pCIICHHS, 3aIMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Harasgnas
reoMeTpusi.
IIpsimble Ha
miockoctH (7 4)

IlepneHaukymsipHbI
e MpsiMbIE.
[TapannenbHble
IpsIMBIE.
Paccrosinne mexnay
JIByMsI TOUYKaMH, OT
TOYKH A0 MPSMOI,
JUIMHa  [yTH  Ha
KBaJIpaTHOM CETKE.
IIpumepsl  TpSIMBIX
B [IPOCTPAHCTBE

PacnosHaBaTh Ha depTexax, pHCYHKax clIydau
B3aUMHOI'0 PACHOJI0XKEHUS IBYX MPAMBIX.
MN3o00paxkarTs c NOMOLUBIO YepTEKHBIX
MHCTPYMEHTOB Ha HEIMHOBAHHOM M KIIETYATOH
Oymare [Be TEpeceKalolIuecss TpsIMble,  IBE
MapajuleNibHble  TIPSIMBIE, CTPOUTH  HPSMYIO,
MEPIEHANKYISIPHYIO TaHHOH.

IIpuBoanTs,  NpHMepPBI  NAPAICNBHOCTH U
NEePIEHANUKYJIIPHOCTU IPSMBIX B IPOCTPAHCTBE.
PacnosnaBarts B MHOTOYTOJIbHUKaX
NEepIEHAUKYIpHbIE W MapaijelbHbIe CTOPOHBI.
N3006paxkaTbs MHOTOYTOJBHUKK C MapajjiebHbIMHU,
MEPNEHAUKYIISIPHBIMU CTOPOHAMH.

HaxoauTh paccTosiHue MEXay AByMsS TOYKaMH, OT
TOYKH JI0 NPSIMOH, JUTMHY ITyTH Ha KBaAPaTHOM CETKE,
B TOM YHCJIC HCHOJIB3YsI HU(POBBIE pecypehl

https://resh.edu.ru/
subject/lesson/691/
HOH,

SIKnacc

OTKpBITas MIKOJIA

Tlpoou (32 1)

OOBIKHOBEHHAS
IpoOb,  OCHOBHOE
CBOWMCTBO  Jpo0OwH,
COKpAIIeHHUE
npobeit.CpaBHeHHe
1 YNOpsIOUYrBaHUE
Tipobeil.
Jecsituunblie apodu
u MeTpHUecKas
cucTeMa Mep.
Apupmernaeckne
JIIEUCTBUS [¢
OOBIKHOBEHHBIMH U
JIECATUYHBIMU
poOsMU.
OrTHolIeHUE.
Jlenenue B JaHHOM
OTHOIIICHHH.
Macmra0, mpomop-
LHsL.
IlonsTuenpoueHTa.
Brranciaenue
MIPOIICHTA oT
BEJIMYUHEI u
BEJIMUMHBI TI0 €€
MIPOLIEHTY.
Pemenne
TEKCTOBBIX
coJiep KaIux
JIpOOH ¥ MIPOIICHTHI.
IIpakrtuueckas
pabota
«OTHOIIeHNE
JUIAHBI
OKpPY)KHOCTH K €€
JTUAMETPY»

3a1a4,

CpaBHUBaTh U YNOPSA0YUBATHL JPOOH, BBIOMPATH
cnocod cpaBHEHUS qpodeit.

IMpexacraBasitb  JecATHYHBIE JApPOOM B BHJC
OOBIKHOBEHHBIX JApoOCcii W OOBIKHOBCHHBIC B BHUJE
JIECATHYHEIX, HCII0JIbL30BATh  JKBHUBAJICHTHLIE

npeacraBjacHust )lpO6HLIX YHuCeJI Mpyu UX CPpaBHCHUU,
IIpY BBIYUCIICHUAX.

Hcnoan3oBaTh JICCSTUYHBIC Ipoou npu
npeoOpa3oBaHUK BEIMYHMH B METPHUYCCKON CHUCTEME
Mmep.

BoimosivaTs  apudmernyeckue  JecTBHA  C

OOBIKHOBEHHBIMU M JICCSITHYHBIMU JIPOOSIMU.
BoruucasiTe 3HaueHHs BBIPAKEHWH, COJEpIKalUX
OOBIKHOBEHHBIE M JECATHYHBIC APOOM, BBIMOJIHSITH
npeoOpa3oBanust  apobeii, BbIOHpPATH  CHOCOO,
NPUMEHATh CBOIicTBAa apupMETHYEeCKUX ACHCTBHUH
JUTA PAlMOHAIN3ALNHU BEIYUCIICHUI.

CocTaB/idTh OTHONICHUS M TPOMOPLUH, HAXOAUThb
OTHOIICHWE BEIWYHH, ACTUTh BEIMYHHY B JaHHOM
oTHomeHNH.  HaxoauTh  3KCMEPUMEHTAJBHBIM
NyTéM OTHOLUCHUE JJIUHBl OKDPYKHOCTHM K €€
JUaMeTpy.

HWutepnpernpoBats Macmrad Kak OTHOIICHHE
BEJIMYMH, HAXOAUTH MacmTad IUIaHa, KapTel W
BBIYHCIIATH PACCTOSHMS, UCTIOJNIB3Ys MacIiTa0.
BbryucasiTe OPOLEHT OT 4HUCIAa U YHUCIO MO €ro
npoueHty. OKpyrasaTb 1poOM W NPOILEHTHI,
HaXOJIUTH MPHOIIKESHNS YHUCEIL.

Pematps 3agauM Ha 4YacTH, HPOLEHTHI, MPOIMOPITUH,
Ha HAXOXAEHHE NpoOM (IIPOIEHTa) OT BEIUYMHBI U
BeMMYMHBI 10 €€ npoOu  (NpOLEeHTy), Jpodu
(TIporieHTa), KOTOPBI COCTABIACT OFHA BEIMYMHA OT
gpyroil. IIpuBoauTh, pa3déuparb, OLEHHUBATH
pa3NUYHbIE PEIIEHUs], 3alUCU PELIEHUN TEKCTOBBIX
3ajau.

https://resh.edu.ru/
subject/lesson/691/
L0,

SIKnacc

OTKpbITas MIKOIA
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Harnsignas
reoMeTpusi.
Cummerpus
(6 9)

OceBas
CUMMETPHSL.
IlenTpanbHas
CUMMETPUSI.
ITocTpoenue
CUMMETPUYHBIX
¢uryp.
IIpakTuyeckas
pabora  «OceBas
CUMMETPHS».
CummeTpust B
MPOCTPAHCTBE

Pacno3naBaTh Ha uYepTexax H H300paKEHHSX,

u300paxaTh OT pYyKHd, CTPOUTh C [OMOUIBIO
WHCTPYMEHTOB  Gurypy  (OTpe3ok,  JOMaHyIo,
TPEYTOJILHUK, MPSIMOYTOJIBHUK, OKPY>KHOCTB),

CUMMETPHYHYIO JaHHOH OTHOCHTEIBHO HPSIMOIA,
TOYKH.

HaxoanTh mpuMepbl CUMMETPHUH B OKpPY)KaIOIEM
mupe. MoaeaupoBats u3 Oymaru JBe (QUIypBbI,
CUMMETPHYHBIC OTHOCHTEIILHO TIPSIMOH;
KOHCTPYHPOBATh TE€OMETpPHYECKUE KOH(UTypaunuy,
UCTIONB3Ysl CBOMCTBO CHMMETPHUH, B TOM 4HCIE C
TTOMOIIBIO TI(POBEIX PECYPCOB.

HccnenoBath  cBOMCTBA  WM3YYEHHBIX  QUTYD,
CBSI3aHHBIE C CUMMETpPHUEH, UCIIOIB3Ysl IKCIICPUMEHT,
HaOJoIeHNe, MOICJIMPOBaHME.

OO00CHOBBIBATb,  ONPOBEPrarb C  TOMOUIBIO
KOHTPIPUMEPOB YTBEPKACHHSI O CUMMETpHH puryp

https://resh.edu.ru/
subject/lesson/691/
]—[OHs

SIKnacc

OTKpLITaSI IIKOJIa

Beipaxkenus ¢

[Ipumenenne OykB

https://resh.edu.ru/

oyxkBamu (6 1) TSI 3aIKCH subject/lesson/691/
Hcnoan3oBaTh OYKBbI A1 0003HAYCHUS YHCEN, IPH
MaTeMaTHYEeCKUX . 1OI1,
N 3alUCH MaTeMaTHUECKUX YTBEPXKACHHUH, COCTABIAThH
BBIpa)KEHUH u SAKnacc
. OyKBEHHBIC BBIPA)KECHHS 110 YCIOBHUIO 33Ja4H.
TPE/ITOKEHHH. OTKpBITas MWKOJIA
HccaenoBatn HECJIOXKHBIC YHCIIOBBIC
bykBeHHble BbI-
3aKOHOMEPHOCTH, HCIIOJIb30BaTh OYKBBI JUIT HX
paKeHUs u
3aIHcH.
YHCIIOBBIE I0JICTA-
HOBKIL BbIuMcJsiTH  9HMCIIOBOE  3HAUYEHHE  OYKBEHHOTO
) BBIPAKCHUSI TP 3aJaHHBIX 3HAUCHUIX OYKB.
BbykBenHble
3anuceiBaTh GOpMYJbI: NepUMeTpa M IUIOIMIATH
paBeHCTBa, HAaXOX-
e MPSAMOYTONbHUKA, KBaJpaTa; JUIMHBI OKPYKHOCTH,
TUIOLIAIM KPYTra; BHIMOJHATH BHIYMCJIEHHUSI 110 3TUM
HEH3BECTHOTO
hopmymam.
KOMIIOHEHTA.
DopMyJbl
Harnsignas Yetpipéxyronpuuk, | M300paxkaTh Ha HEIMHOBAHHON ¥ KieTyatoil Oymare | https://resh.edu.ru/
reomerpusi. ®urypnl | mpuMepsl C HCIOJB30BaHMEM 4YepTEKHBIX HMHCTPYMeHTOB | subject/lesson/691/
HA MJI0CKOCTH YeTBIPEXYTOJBHUKO | YETBIPEXYTOJIBHUKN C 3aJaHHbIMH cBodicTBamu: c | LIOI,
(14 v) B. [IpssMOYyTrONBHUK, | MapauIebHBIMK, TEPIEeHANKYIIpHBIMY, paBHbIMH | SIKiacc
KBaJIpaT: CBOWCTBA | CTOPOHAMH, TPSMBIMH yriamMu " Ip., | OTKpeITast mKosa
CTOPOH, yIIIOB, | paBHOOeApeHHBIN TpeyronbHuk. Ilpemnarate u
JlaroHasie. 00CyKIATH CNOCO0bI, AATOPUTMBbI IOCTPOEHHUSI.
W3mepenue yrios. | UccaenoBarsb, HCIOJIb3YS 9KCIIEPUMEHT,
Bunpr Tpe- | HaOIIOACHUE, MO/JIEJIUPOBaHHE, CBOMCTBa
YrOJIbHUKOB. MPSAMOYTOJIbHUKA, KBajpaTa,  pa3OuBaTh  Ha
ITepumertp TpeyroisHUKH. (OO0OCHOBBIBATh, ONPOBEPraTh C
MHOT'OYTOJIbHUKA. MOMOIIBI0 KOHTPIIPHUMEPOB YTBEPHKICHUS O TIpsi-
[Tiomans Gurypsl. | MOyroibHHKe, KBajpare, paclmo3HaBaTh BEpHbIE U
Dopmyel HEBEPHBIE YTBEP)KICHUS.
nepuMeTpa n | U3mepsATb M CTPOMTH C TMOMOUIBIO TPAHCHOPTHPA
IUIOIIAZI  TPSIMO- | YTJIBI, B TOM YHCIJIE B MHOTOYTOJIbHUKE, CPABHUBATH
yToJbHUKA. VIVIBI; PACMO3HABATB OCTPhHIE, MpPsSIMBIE, TYIIbIE,
[TpubmwkénHoe n3- | pa3BépHyThie yribl. Pacrno3HaBaTh, H300pakaTh
MEpeHHE TUIOLIAJHM | OCTPOYTOJBHBIH, IPSIMOYTOJbHBIH, TYIOYTOJIHBIH,

¢uryp.
IIpakrtuueckas
pabora «IInomanp

Kpyra»

paBHOOEIPEHHBIN, PABHOCTOPOHHUN TPEYTOIHHUKH.
BeruncasaTe nepuMeTp MHOIOYrOJIbHUKA, IJIOLIAAb
MHOTOYTOJIbHUKA pPa30HeHHEM Ha TMPSIMOYTOJIbHHKH,
Ha paBHbIC (QUTYpHI, WCIOIB30BATh METPHUYECKHE
€IVHMLIBI U3MEPEHUS JUIMHBI U IO/,

Ilono:xkuTeIbHBIE U
oTpuLATe/bHbIE
qucaa

(40 1)

Llensie YHucIa.
Mopynb qucna,
reoMeTpuyecKast
HMHTEPIIpeTaLNs

IIpuBoANTH MpHUMepPbI HCHOIH30BAHUSI B PEaTbHOU
JKM3HU TI0JIOKHUTEIIBHBIX M OTPUIATENILHBIX YHCEL.

H3o00pakaTh 1enble 4YKCiA, IOJOXHUTEIbHBIE U
OTpHIATEJIbHBIE YHCJIA TOYKAMHM HA  YHCIIOBOM

https://resh.edu.ru/
subject/lesson/691/
LOT1,

SIKnacc
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MozyJisi. YuciioBbie
TIPOMEKYTKH.
IlonoxurensHele U
OTpHUIATENIbHbIE
gyucna. CpaBHeHHe
MOJIOKUTEIBHBIX U
OTpHULATENIbHBIX
qucel.
Apudmernueckne
JIEUCTBUS c
TIOJIOKHUTEITbHBIMA
W OTPHUIIATEIbHBIMA
YHUCTIAMH.
Pewenune
TEKCTOBBIX 3aJ1a4

IpsIMOH, HCHOJb30BAaTh UHCIOBYIO TPSIMYIO IS
CpaBHEHUSI YHCEIL.

IIpuMeHsITHL MpaBUJa CPaBHEHHS, YHOPSI0YMBATH
LeJIble YHUCIIa; HAXOAUTh MOYJIb YHCTA.
@®opMyIUpPOBATHL  NPABWJIA  BBUUCICHHUS  C
MOJIOKUTEIBHBIMM U OTPULATEIBHBIMU  YHCIAMH,
HAXOJUTHb 3HAYEHUS] YHCIOBBIX  BBIPAXKEHUI],
coJepXKalX JeHCTBUS C MOJOXKHUTEIbHBIMU U
OTPHLIATEILHBIMU YHCIIAMHU.

IIpumeHSTH CBOMCTBA CIIOKEHUSI U YMHOXKEHUS IS
peoOpa30BaHMs CyMM H IIPOU3BEICHUMH

OTKpBITas IIKOJIA

IIpeacraBienue
JaHHBIX (6 1)

IIpssmoyromnpHas
cucrema KOOp-
JTUHAT Ha
TUIOCKOCTH.
Koopaunate! Touku
Ha TUTOCKOCTH,
abcrmcca u
OpIMHATA.
CronmbuaTbie u
KpPYTOBEIC Ima-
TPaMMBIL.
[IpakTuueckas
padora  «Iloctpo-
CHHE JAHarpamMmm».

OO0BbSACHATH Hu HWJIIOCTPUPOBATH MNOHATHE
HpﬂMoyFOHLHOﬁ CHUCTEMbI KOOpAWHAT Ha IJIOCKOCTH,
HCIIOJIB30BATh TCPMHUHOJIOTUIO; CTPOUTH Ha

KOOPJMHATHOW IIJIOCKOCTH TOYKH M (HUTYpHI IO
3aJlaHHBIM  KOOPJIMHATaM, HAXOAUTh KOOPAMHATHI
TOYEK.

YuraTh crTonOuyaTble M KPYroBbIE JWAarpaMMbl;
HHTepPNPeTHPOBATh JaHHBIC; CTPOUTH CTOJO0YATHIC
JIarpaMMBl.

https://resh.edu.ru/
subject/lesson/691/
L[OH,

SIKmacce

OTKpbITas MIKOIA

Harnsanas
reomerpusi. Purypsi
B IIPOCTPAHCTBE
(CRY

IIpsimoyronbHbII
napaiesenume/,
Kyo0, pusMa,
nMpaMuza, KOHYC,
IWIMHAD, IIap W
cepa.
M3ob6pakenue
MPOCTPAHCTBEHHBIX
¢uryp. IIpumeps
pa3BEPTOK
MHOTOTPaHHHKOB,
IIHHAPA u
KOHYca.
[IpakTuueckas
pabota «Co3nanue
MoJielen

MPOCTPAHCTBEHHBIX
tburyp».

TTonsstne  00BEMA;
CAMHUIIBI u3-
MepeHus 00BEma.
O6BéM IpsSIMO-
YroJbHOTO
napajuiesiernumnea,
Ky0a, (bopmyIbt
00BéMa

Pacno3HaBarh Ha uepTexax, pUCyHKaxX, ONMCHIBATH
nupamuay, HOpu3My, UWJIUHAP, KOHyC, 1iap,
H300pakKaTh UX OT PYKH, MOJAEJIMPOBATH U3 Oymar,
IUIACTUIMHA, HOpoBOoJIoKW W Ap. IlpuBoauth
npuMepbl 00bEKTOB OKPYKAIOMIET0 MUPA, UMEIOIINX
(hopMBI HA3BAaHHBIX TEJ.

Hcnos30BaTh TEPMHHOJIOTHIO: BEpIINHA, pedpo,
rpaHb, OCHOBAaHME, BBICOTA, PATUYC U JUAMETP,
pazBéprka. M3yuaTh, HCHNONB3Ys HKCIEPUMEHT,
HaOJII0JIeHUe, W3MEpEHUe, MOJCIUPOBAHUE, B TOM
YUCJIE€ KOMIIbIOTEPHOE, U ONUCHIBATH CBOMCTBA
Ha3BaHHBIX TEJ, BBISBJIATH CXOACTBA U Pa3IHYUsA:
MEXly MUPaMUJION U MPU3MON; MEXKIY LUUIUHIPOM,
KOHYCOM U I1IapOM.

Pacno3HaBaTh pa3BEPTKU Mapauiesienunena, Kyoa,

MPU3MBI, MPaMUJIBL, KOHYca, LWITHHAPA;
KOHCTPYHPOBATh JIaHHBIE Tela W3 Pa3BEPTOK,
cozmaBath ux Mozenu. Co3maBaThb  MoOAeNH

MIPOCTPAHCTBEHHBIX (puTyp (W3 Oymaru, MpOBOJIOKH,
TUIACTHIIMHA | JIP.)

HN3mepsTh Ha MOJIeJIsIX:
MHOTOTPaHHUKOB, JIMAMETP I1apa.
BeiBoauts ¢gopmysay o0béMa TPAMOYTOIBLHOTO

JUIMHBL  p&oep

napaesenunesa.
Beruncasare no dhopmynam: 00BEM
IIPSIMOYTOJIBHOTO napaieNenunesa, KyOa;
UCIIONIb30BaTh ~ €AMHHIEI  HM3MEpeHHs  00bEMa;

BBLIYHCIATEL 00BEMBI TCJI, COCTABJICHHBIX U3 Ky6OB,
MapaJuiCJICIIMIIE0B; pemaTb 3ada4d C pCaJIbHbIMU
JaHHBIMU

https://resh.edu.ru/
subject/lesson/691/
HOH,

SIKnacc

OTKpBITaH IIKOJIa
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IMoBTOpEHHE, IToBTOpenue BbluncasiTh 3HAYCHWS BBIPAKCHWH, comepkamux | https://resh.edu.ru/
o0o0LIeHne, OCHOBHBIX TOHSTHH | HaTypaJbHBIC, TEITBIE, MTOJIOKUTETHHBIE n | subject/lesson/691/
cucTeMaTH3anus U METOAOB KypCOB | OTpHIIATEIIbHBIC qHCIIa, OOBIKHOBEHHBIC u | LOII,
20 v) 5 m 6 KIaccoB, | JecATUYHBIE JpoOM, BBINONHATH NpeoOpazoBanus | SIKiacce
0000meHue W | YHCelN ¥ BBIPaKCHUI. OTKpBbITas MIKOJIA
CHCTeMaTH3aLHs BriOupaTts crmocod cpaBHEHMs YUCEN, BBIYUCICHHUH,
3HaHUN NPUMEHSITh CBOHCTBA apU(PMETHUSCKHUX JEHCTBUIMA
JUISL pallMOHAJIU3AIMY BEIYUCICHUH.
Pematp 3agaum W3 peasbHOl >KU3HU, MPUMEHSATH
MaTeMaTHYeCKHe 3HAHHWs Ul PEIICHHUA 3a7ad W3
JPYTHX MPEIMETOB.
Pemarnp 3aJa4u Pa3sHbIMU crnocodamu,
CpPaBHUBATh, BIOUPATH CIOCOObI PEIICHUS 331aH.
OcymecTBJIATh  CAMOKOHTPOJIb  BBITIOJIHIEMBIX
JICWCTBHI M CAMOITPOBEPKY PE3yJIbTaTa BHIYUCICHUN
7 KIIACC «AJITEBPA>
HasBanue pa3nena OcHoBHOE OcHoBHBIE BH/IbI 1ESITETLHOCTH 00Y4aIOLIUXCS Hcnons3oBanue
(TeMbl) Kypca coJep:KaHue 3JIEKTPOHHBIX
(4MCJI0 YacoB) (uu¢poBHIX)
0o0pa3oBaTe/bHbIX
pecypcoB
Yucia CucremaTu3upoBats W oboramarb 3HaHuss o0 | https:/resh.edu.ru/s
BBIYUCJICHH. OOBIKHOBEHHBIX U JIECSITUYHBIX APOOSX. ubject/lesson/691/
PammonanabHbie Ilonsatne CpaBHHBATH " yHopsiiouuBaTh apodu, | LIOII,
qucaa panroHaIbHOTO npeoOpa3oBbIBasi 1Mpu HeoOxoammocTu necstuunblie | SIKiace
(25 4) YyuUCIa. Ipobu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B | OTKphITas MIKOJIA
Apudmernueckne JIeCATUYHbIE, B YaCTHOCTH B  OECKOHEYHYIO
JeficTBus C | AECATHYHYIO APOOH.
paluuOHaIbHBIMU IIpuMeHATH pasHOOOpa3HbIe COCOOBI M MPUEMBI
YHUCJIAMHU. BbIYMCJICHUS] 3HA4YeHUIl JPOOHBIX BbIPAMKEHHUI,
CpaBHeHune, coJieprKalx OOBIKHOBEHHBIE M JICCATHUYHBIC IpOOH:
YIIOpSIOUYNBAHUE 3aMEHSATh NP HEOOXOANMOCTH [ECATHYHYIO IpOOb
panoHaIBHBIX OOBIKHOBEHHOW ¥  OOBIKHOBEHHYIO JECSTHYHON,
YHCell. MIPUBOANTH BBIpaXKeHHE K (hopme, Hanbosiee ynoOHOH
CrerieHb C | Uil  BBIYMCICHUH, IpeoOpa3oBbIBaTH  JIPOOHBIE
HaTypalbHbIM BBIPDKCHUSI HA YMHOKEHHE M JICJICHHE JIECSTHYHBIX
MoKa3aTesem. Jpo0eii K IEHCTBUSIM C LEITBIMI YUCITaAMH.
Pemenne I[MpuBoauTH 4YHCJIOBbIE W OyKBeHHBbIE INPHMeEPDI
OCHOBHBIX 33/1a4 Ha | CTENIEHW C HATypaJIbHBIM IIOKa3aTesneM, OOBSICHSS
JIpoOH, TPOLEHTHI | 3HAYEHHs OCHOBAaHMSI CTENEHH U  II0Ka3arelis
u3 peasbHOW | CTereHH, HaXOAWTh 3HaYCeHUsI cTereHel Buaa a” (a —
MPaKTHKH. mo0oe panMoHaIbHOE YHCIO, 77 — HATypaJbHOE
[pmHaku YHCTIO).
JenuMocTH, pasno- | [loHuMaTh CMbICT 3amucH  OONBIIMX YHCEN C
JKEHUS Ha | IOMOIIBIO JIECATHUYHBIX APOOEH M cTemeHel dmcia
MHOXHUTENH HaTy- | 10, NpUMeHSITh UX B PEAIbHBIX CUTYaIHsAX
paJbHBIX YHCEIL. Pacno3naBaTh M OOBSICHATH, ONUpasch Ha
PeanbHble OTIpe/IeIIeHUs], PSIMO MPONOPIMOHAIBHBIE U 00PATHO
3aBucuMocTH. [lpsi- | mpornopruoHaibHbIe 3aBUCHMOCTH MEXTy
Mass u o0parHasi | BeJIMYMHAMH,  NPHBOAUTH  NPUMEPBI  3THX
MPOIOPIINO- 3aBUCHMOCTEH W3 pEajbHOI0 MHpa, M3 JPYrHX
HaJIbHOCTH yueOHBIX PEJIMETOB.
Pemath NpakTUKO-OPHEHTUPOBAHHBIE 337a4d Ha
IpoOH,  TPOLEHTH, MpsMyl0 W 00paTHyIo
MIPOTIOPIIMOHAILHOCTH, ITPOTIOPILIIH
AJdredpanyeckue BykBennbie OBaanery anreOpamyeckoil TepmuHosorueit u | https://resh.edu.ru/s
BBIPaKeHHS BeIpakeHust. [lepe- | cuMBONMKO, mMpuMeHsITh ¢€ B mporecce ocBoeHus | Ubject/lesson/691/
(27 9) MEHHBIE. yueOHOro MaTepuana. 1OI1,
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Homyctumbie Haxoauth 3HaueHusi OykBEeHHBIX BhIpakeHmi mpu | SAKmace
3HAYCHUSA 3a/JaHHBIX 3HAYCHUSIX OYKB; BBIOJIHATH BRIYUCICHNSA | OTKpBITAS MIKOJIA
TIEPEMEHHBIX. o gopmyram.
dopmybl. BoInmoaHATh npeoOpa3oBaHusl LENOro BHIPAKEHUS B
[IpeoGpazoBanue MHOTOWIEH IPUBEICHHEM IOJOOHBIX CJaraeMblX,
OYKBEHHBIX PacKpbITHEM CKOOOK.
BBIPAKCHUH, BbINoHATH YMHOXKEHHE OJHOWIEHA Ha MHOTOWICH
packpbITHE CKOOOK | M MHOTOWICHa Ha MHOTOWICH, MPUMEHATH (opMyJIb
u NIPUBEJICHHE | KBaJpaTa CyMMBbI U KBaJpaTa Pa3HOCTH.
moJOOHBIX  ciara- | OcymecTBJAATh PA3IOKCHHE MHOTOWICHOB Ha
EMBIX. MHOXHTEIH ITyTEM BBIHECEHHS 3a CKOOKH 00IIero
CBoiicTBa CTEIICHW | MHOKUTENS, NPUMEHEHHS (DOPMYyITBI  pa3sHOCTH
c HATYpaJbHBIM | KBaIpaToB, (HOPMYI COKPAIIEHHOTO YMHOKEHHUS.
TOKa3aTeseM. IpumensaTs mpeoOpa3oBaHHE MHOTOWICHOB IS
MHOTOUJICHBI. peLICHUs]  pa3iUyHBIX 337a4 U3  MaTeMaTHKH,
Cio)xeHHue, BBIYU- | CMEXKHBIX PEAMETOB, U3 PEATbHOM NPAKTHKH.
TaHWE, YMHOXXCHHE | 3HAKOMHUTBCSH € HCTOPHeEil pa3BUTHS MaTEMaTHKU
MHOTOUJICHOB.
DopMyibl
COKpaUIEHHOT O
YMHO>KEHHS.
Paznoxenne MHO-
TOYJICHOB Ha
MHOXHTEIH

YpaBHeHus u VYpaBHeHue, Pematsb JHEHOE ypaBHEHHUE ¢ OHOI nepeMeHHoi, | https://resh.edu.ru/s

HepaBeHCTBa
(20 4)

npaBwia 1peodpa-
30BaHUsA
YpaBHEHHS, PaBHO-
CHJIBHOCTh
YpaBHEHUU.
JIuneitnoe
ypaBHEHHUE C OJHOM
NEPEMEHHOM,
pelieHue  JIMHeH-
HBIX  ypaBHEHUH.
Pemrenne 3amau ¢
MOMOILBIO
YpaBHEHHH.
JIuneitnoe
YpaBHEHHE C JBYMs
MepEeMEHHBIMH |

NpUMEHsIsl NpaBWJa Iepexofa OT HCXOIHOTO
yYpaBHEHHs K PaBHOCHWIIBHOMY €My 0oliee MpOCTOro
Buzaa. IlpoBepsiTh, SBIAETCS M KOHKPETHOE YHCIIO
KOPHEM YPaBHEHHUS.

ITon0upaTe npuMepbl TMap YHCEN, SBISIOLUINXCS
pelieHreM  JIMHEHMHOro  ypaBHEHHS C  JABYMS
MePEMEHHBIMH.

CTpouTh B KOODAWHATHOH IUIOCKOCTH Tpaduk
JMHEHHOTO YypaBHEHHs C JBYMS II€PEMEHHBIMU;
MoNb3ysick  rpaukoM, HNPUBOAMTHL  NMPHUMePHI
pelIeHus ypaBHEHMS.

Haxoauth pemenne CHCTEMBI
YpaBHEHHH C IBYMsI IepeMEHHBIMU.
CocTaBiaaTh M pellaTh ypaBHEHHE WIH CHUCTEMY
YpaBHEHHUH MO YCJIOBHIO 3aJ1a4M, WHTEPIPETHPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3aJaud IOJTy4CHHBIH

JIBYX JIMHEWHBIX

ubject/lesson/691/
IOTI,

SIKnacc
OTKpbITad MIKOIA

ero rpaduk. | pe3yabTar

Cucrtema JIBYX

JMHEMHBIX  ypaB-

HEHUl Cc  JAByMs

TIePEMCHHBIMH.

Pewenne  cucrem

yYpaBHEHU

criocoboM

MIOJICTAHOBKHU u

criocoboM

CJIOYKECHUSI
Koopauuarel u Koopaunata toukn | M300paxkaTh Ha KOOpPAMHATHOM mpsMoi Toukw, | https://resh.edu.ru/s
rpadpuku. PyHKIUU | Ha NPSMOM. | COOTBETCTBYIOIIME 3aJaHHBIM KOOpauHartam, Jydu, | ubject/lesson/691/
(24 v) Uucnosbie OTpe3KW,  HWHTEepBalbl;  3anuchiBath  ux  Ha | LIOII,

NpoMeXyTKH. Pac- | anredpamueckoM s3bIKe. SAKnace

CTOSTHUE Mexay | OTMedaTh B KOOPAHHATHOW MJIOCKOCTH TOYKH 10 | OTKpBITas mIKoJia

JBYMSI TOYKAMU | 3aJ]aHHBIM  KOOpDAMHATaM;  CTPOUTh  TpaduKH

KOOPJIWHATHOU HECIIOXKHBIX 3aBHCUMOCTEH, 3aJaHHBIX ()OPMYIIaMH, B

TIPSIMOA. TOM YHCJIE C TIOMOIIBIO NU(POBBIX JTA00PATOPHIA.
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IIpsimoyronbHast
cucTeMa KOOPIUHAT
Ha TUIOCKOCTH.
ITpumepsl
rpaguKoB,
3aJJaHHBIX
¢dhopmynamu.
Yrenue rpadukos
peasbHBIX
3aBHCUMOCTEI.
[onarne ¢yHKINH.
I'papux  dyHKINH.
CaoiicTBa
(hyHKIHH.
JIuneiinas
¢ynknus. IMocpoe-
HHE rpaduka
JIMHEHOU
($yHKIHH.

IIpumeHsTH, u3y4aThb NpenMyIecTBa,
HHTEPNPETHPOBATH rpadudecKuit croco0
NpPEACTABICHUS. W aHaIM3a  pa3HoOOpa3HOM
JKHU3HEHHOH nH(OopManum.
OcBauBatrh  MOHATHE  (DYHKIUH,
(hyHKIIMOHATIBHOM TEPMUHOJIOTHEH.
Pacno3naBaTh nuHeiiHy0 ¢yHkmuoo y = kx + g
onucbIBaTHL €€ CBOIlcTBA B 3aBUCHUMOCTH  OT
3HaYeHuH K03 duireHToB K u 6.

HUcnoan3oBarb uuppoBbIe pecypcebl JUISL
MOCTPOCHUS TPapuKOB (QYHKIUH W HM3YYCHUS WX
CBOWCTB.

[IpuBoauTE NpUMEpPHI TMHENHBIX 3aBUCUMOCTEH B pe-
AJIBHBIX TIPOLIECCAaX U SIBICHUAX

OBJIaZICBATh

IloBTOpEeHUE M
00o01menne
(6)

IToBTOpEHUE
OCHOBHBIX TMOHSITHHI
1 METOAOB Kypca 7
KJ1acca, 0000IeHne
3HAHWUHA

BbiOupaTh, NPUMEHATH OLCHMBATH CIOCOOLI
CpaBHEHUsI YHCEN, BBIYHCICHHH, NpeoOpa3oBaHuil
BBIPAYKEHUH, PEIIEHUs] YpaBHEHUH.

OcymiecTBIATh  CAMOKOHTPOJIb  BBITIOJHACMBIX
JIEWCTBUI M CaMOTIPOBEPKY pE3yibTaTa BEIYMCICHUMH,
npeoOpa30BaHMii, TOCTPOCHUH.

https://resh.edu.ru/s
ubject/lesson/691/
L0,

SIKnacc

OTKpBITaiI IIKOJIa

8 KJIACC «AJI'EBPA»

Ha3sanmue pa3pgena OcHoBHOe OcHoBHBIE BH/IbI 1ESITETLHOCTH 00Y4aIOLIUXCS Hcnons3oBanue
(Tembl) Kypca cojJep:KaHue 3JIEKTPOHHBIX
(4mcs10 YacoB) (uudpoBbIX)

0o0pa3oBaTebHbIX
pecypcoB

Yucsia 4 BbIYHC- KBanparusiit DopMyIHpPOBaTh ONpeAeeHHe KBaapaTHOro KopHs | https://resh.edu.ru/s
Jgenusi. KBajpaTHble | KOpeHb M3 4YHCIA. | U3 YUCIA, apH(YMETHIECKOTO KBaIPaTHOTO KOPHSL. ubject/lesson/691/
KOPHH. Ionstne 00 | IpumensiTh omnepanuio wu3BiedeHus: ksajparnoro | LIOII,
(15 9) UPPALOHATBHOM KOpHSI M3 4Ynciia, MCHOJB3Yys mpu HeoOxoammoctn | SKiace

yuce. JlecaTuuHble | KaJabKyJIATOP. OTKpBITas MWKOJIA

NPUOITHIKEHUS OneHuBaTh KB3/IpATHBIC KOPHU LIEJIBIMU YUCIIAMH U

UPPALMOHATIBHBIX JIECATUYHBIMU JIPOOSMH.

YHCeL. CpaBHUBATh H YHOPSI/I0YMBATH PALMOHAJBHBIE U

JeiicTBUTEIbHBIE HAPPALMOHAJIBHBIE YHCJIA, 3aIMCAHHBIE C IOMOIIBIO

yucia. CpaBHEHWE | KBaJIPATHBIX KOPHEHl.

JIeUCTBUTEILHBIX MceienoBaTh ypaBHEHHE X2 = @, HAXOJUTh TOUHBIE U

quced. npuOImkEHHBIC KopHE Tipu a > 0.

Apudmernaeckuit HUccaenoBars cBOMcTBAa  KBAJpPaTHBIX  KOpHEH,

KBaJIpaTHBIN MIPOBOJIS YHCIIOBBIE HKCTIEPUMEHTHI c

KOPCHb. UCIIOJIb30BAaHUEM KaJIbKYISATOPa (KOMIIBIOTEPA).

VpaBHeHue Buaa Xx°
=a.

Joxa3pIBaTh CBOHCTBA apU(PMETHICCKUX
KBaJpaTHBIX KOPHEH; MPUMEHATh UX JUIs

CgoiicTBa peoOpa3oBaHus BEIPAKCHUN

apuHMETHIECKUX BbinoaHATH npeoGpa3oBaHus BBIPa)KECHUH,

KBaJPaTHBIX CONEepXKAaIMX  KBaJpaTHBIE KOPHH.  BbIpaxkaTh

KOPHEH. MEPEMEHHBIE W3 TEOMETPHYECKUX M (U3UIECKUX

IIpeobpazoBanue hopmym.

YHCIIOBBIX BoruucasiTe 3HAYEHHS] BBIPAKEHUH, COJEpIKalIuX

BBIDOKECHUH,  CO- | KBaJIpaTHbIC KOPHH, MCIOJIB3Ys PU HEOOXOUMOCTH

JiepaKaIx KaJIbKYJISITOP.

kBajgpaTHble KopHH | Mcmoab3oBaTh B XoJ€  pelleHHs  3aaad
JJIEMEHTAapHbIE  INIPEACTAaBIICHUS,  CBS3aHHbIE  C
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HpI/I6J'II/I)KéHHBIMI/I SHAYCHUAMU BCIIMYNH.

Yucaa v BoIYKMC-
genus. Ctenens ¢
1eJIbIM MoKa3a-
TeJIeM

CreneHp € IEIBIM
[I0Ka3aTeseEM.
CrannmaptHas
3aIUCh YKCIIA.

@opMyIHPOBATH ONpeIeIeHre CTCHCHU C LENbIM
MoKazaTesem.

IpeacraBiasith 3anUch OONBIINX U MaJbIX YHUCEN B
cranjaptioM  Bujge. CpaBHHBATHL  Yuclia U

https://resh.edu.ru/s
ubject/lesson/691/
LOI1,

SIKnacc

(7 9) PasMepbl 0OBEKTOB | BEIMYMHBI, 3alMCAHHBIC C UCIOJIB30BaHUEM CTereHu | OTKphITas IMIKOJa
OKPYXKAroIIero 10.
MuUpa (ot | Ucmosb30BaTh 3aMUCh YKCENI B CTaHAAPTHOM BUJIC
3JIEMEHTAPHBIX JUTS BBIPQXKCHHUST Pa3MEpPOB OOBEKTOB, JTHTEIBHOCTH
4acTHI] JI0 | TPOIIECCOB B OKPYKAIOIIEM MHpE.
KOCMHYECKHIX DopMyTUPOBATH, 3ANIUCHIBATH B CHMBOJINYECKOIi
00BEKTOB), ¢opMe 1 WILTIOCTPUPOBATH MPUMePAMH CBOICTBa
JUTATEIIEHOCTh CTETICHH C IIEJTBIM TIOKa3aTeNIeM.
IIPOLIECCOB B | Ilpumensars cBOiicTBA CTETIEHU JUTSL
OKpY’KaIoIIeM npeoOpa3oBaHusl BBRIPAKCHUH, COEPKAIIUX CTCTICHU
MHupe. C IEJBIM [OKa3aTelieM. BBIMOJTHATH aelcTBHS C
CBoiicTBa CTCNCHM | YHMCIaMH, 3allUCAHHBIMU B CTaHJIAPTHOM BHJIC
c LEJTBIM no- | (YMHOXKEHUE, JCJICHHE, BO3BEICHIE B CTCIICHb )
KasareyieM
KBaaparHsbrii Pacno3uaBath KBaJIPaTHbIH tpéxunen, | https://resh.edu.ru/s
AJiredpanyeckue N :
TpéxwieH. Pasmo- | ycTaHaBIMBATH BO3MOXHOCTH €ro pasmoxeHust Ha | Ubject/lesson/691/
BBIpaKeHNS.
. JKeHUe MHOXKHUTEH. 1OII,
KBaaparnbiii o
TOEXLIeH KBaJpaTHOTO PackaaasiBaTh Ha  MHOXKHTeTH KkBampatHbiil | SKmace
( Sp a) TpEXUIICHA Ha | TPEXWICH C HEOTPHUIATEIBHBIM JUCKPUMIHAHTOM OTKpBITas MIKOJIA
MHOXHTEIH
AJiredpanyeckue 3anucpiBaTh anredpandeckue BeIpakeHusi. | https://resh.edu.ru/s
Anrebpamdeckas X
BBIPAKEHHSI. POGE Ton Haxoauth o0nacTe omnpeneneHus paruonansHoro | ubject/lesson/691/
Auredpauyeckasi POO- Y BBIPAKEHUS. HoI11,
CTHMBIC 3HAYCHUS
Apoob EDEMCHHBIX BbINOJIHATH YKCIIOBBIEC MOJACTAHOBKH U BhIYUCAATH | AKiacc
(154) BXEI{SIIIH/IX ’ o | 3HaueHHe Ipobdu, B TOM 4Yucie C ToMolnbsio | OTKphITas MIKOJa
KaJIbKYJISITOpA. DopMyIMPOBATH OCHOBHOC
anredpanveckue o .
BBIDAKCHIS CBOWMCTBO aireOpandeckoil Ipoou 1 MPUMEHSITh €ro
Ocﬁom{oe ' IS npeoOpa3oBaHusi  POOCH. BoinmoaHATh
CBONCTEO neiicTBHsI ¢ anreOpandecKkumMu 1poodsimu. [IpuMeHsTh
N npeoOpa30BaHUs BBIPAKCHUH sl PEIICHUS 3aad.
anreOpandeckoit
APOGH Cokpi- Beipa:kates nmepemMennsie u3 Gopmyn (pU3HICCKUX,
DODH. ~OKP TEOMETPUYCCKUX, OIHCHIBAIONINX OBITOBBIC CHTYa-
IICHUE TPOoOeH.
1017079
CrnoxxeHue,
BEIYUTAHUE, YMHO-
JKCHHE W JICIICHUC
anredpanvdecKux
Tpo0eil.
IIpeobpaszoBanue
BBIPAKEHUIA,

COoZlepKaIUX aJre-
Opamdeckue poou

YpaBHeHus u

KBagpaTtHoe

Pacno3naBaTh KBaJpaTHbIC YPAaBHEHUSL.

https://resh.edu.ru/s

HepaBeHCTBA. ypaBHenue. Hemon- | 3anuceiBate  ¢dopmyay kopHed  kBaapartHoro | ubject/lesson/691/
KBagpartnsie HOE KBaJpaTHOE | YPABHEHUS; pellaTh KBajgpaTHble ypaBHenuss — | L[OIl,
YPABHEHHS YpaBHEHHE. MOJIHBIE U HETIOJIHBIE. SAKnacc
(154) ®opmyna  kophei | [IpoBoanTs npocreiimme uccjaenoBanns | OTKpbITas HIKOIA

KBaJIPaTHOTO KBaJ[PaTHBIX YPaBHEHHH.

YpaBHECHHS. Pemats ypaBHeHMsI, CBOISIINECS K KBAJPATHBIM, C

Teopema Buera. MTOMOIIBIO TIPe0Opa30BaHUH M 3aMEHON TIepEeMEHHOM.

Pewenune HaGmionaTe ¥ aHAJAM3MPOBATH CBSI3b MEKIY

YpaBHEHUH, KOpDHAMH W KOd(pQUIMEHTAMH  KBAJAPATHOTO

CBOJIAIINXCS K | ypaBHEHHS.

KBa/IPaTHBIM. ®opmynaupoBaTth TeopeMy Buera, a  Takke

IIpocTeiimue 00paTHYI0 TeOpeMy, NMPUMEHSTh 3T TEOPEMBI IS

Pabouas mporpamMma 1mo MaTeMaTHKe OCHOBHOTO 001ero oopazoanust MBOY «Illkoma Ne 109»

34



https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/

JIpOOHO-

peleHus 3a1ad.

paIMOHAIBHBIC Pemiath TeKCTOBBIE 3agauyM  aareOpamdecKuM

YPaBHCHHUSL. crocobom: HEePEXOAUTh or CIIOBECHOI

Peuienue (bOpMYJIMPOBKY YCIIOBHS 3a[a4d K anreOpandeckoil

TEKCTOBBIX 3a/@dy C | MOJEIU IyTEM COCTABICHHUS YpPaBHEHWs, pEIIaTh

[OMOIIIBIO COCTAaBJICHHOE  YPaBHCHHE;  HMHTEPIPETUPOBATH

KBaJIPaTHBIX pe3yIbTarT.

YpaBHEHUU
Cayuvaiinas Cryuaitnas OcBauBaTh NOHSITHSA: YacTOTa 3HaYueHUU B maccuse | https://resh.edu.ru/s
U3MEHYHBOCTH WU3MEHUYHBOCTh JIAHHBIX, TPYMIUPOBKA JAHHBIX, TUCTOrPAMMA. ubject/lesson/691/
(6 1) (mpumepsr). CTpouTh U aHAIU3HPOBATH TUCTOTPaMMEI, moadu- | L1OII,

Yacrtota 3Ha4eHUl | paTh NOAXOAALIUH LA TPYHNIUPOBKHU. SAKnace

B MaCCHUBEC JaHHBIX.

OcBauBath rpaduyecKue NPEICTABICHUA Pa3HBIX

OTKpBITas MIKOIA

I'pynnuposka. BUJOB Cily4YallHOH M3MEHYMBOCTH, B TOM UHCIE C

I'uctorpammsr. MIOMOIIBIO ITU(POBBIX PECYpcoOB, B XOJ€ MpaKTHUC-

IIpakTuueckas cKoii pabOTHI

pabora

«Crnyuaiinas

MU3MEHYHBOCTBY
Beenenue B Teopuro | Jlepepo. Caoiictea | OcBauBaTh MOHATHSI: IepeBO Kak rpad 6es mmkma, | https://resh.edu.ru/s
rpagos JepeBa: eIuH- | BUCAYas BepluMHa (JIMCT), BETBb jepeBa, myTth B | ubject/lesson/691/
4 9) CTBEHHOCTh IYTH, | J€pEeBe, JUaMETp JepeBa. HOII,

CYILLECTBOBaHUE M3yuars cBoiicTBa nepeBa: cymectBoBaHue Bucsa- | SAKiacce

BUCSYCH BEpIIMHBI, | Y€l BEPIIMHBI, €ANHCTBCHHOCTh ITyTH MEXAy ABYMS | OTKphITas MIKOJIA

CBSI3b MEXIY | BEpUIMHAMH, CBA3b MEXIy YHCIOM BEpIIMH U

YHCIIOM BEpIIMH M | yucioM pédep. Pemars 3agaum Ha TMOHMCK W

YHCIIOM pébep. | mepeuncieHue mMyTeil B AepeBe, OMpENeIeHNE ducia

Ipasmo BepmmH win pEdep B nmepeBe, 00X0x OMHAPHOTO

YMHOXCHUS JepeBa, B TOM 4YHCIE C IPUMEHEHHEM IpaBUIIa

YMHOKEHUS

BeposTHOCTD M Ya-

CrnyyaiiHblid OIIBIT U

OcBanBaTb MOHATHUSA: CIyYaiHBIM OMBIT U CIydaii-

https://resh.edu.ru/s

CTOTA CJAYYAiHOro ciy4aiiHoe HOE COOBITHE, MaJOBEpPOSATHOE W TpakThuecku 10- | ubject/lesson/691/
cOOBITHS coOBITHE. CTOBEPHOE COOBITHE. LOII,
(64) BeposTtHocTh u | A3yyaTrh 3Ha4MMOCTh MaJIOBEpOSITHBIX coObITHH B | SIKiacc
4acToTa COOBITHS. | MPUPOJIE U OOIEecTBEe HA BaKHBIX pUMepax (aBapuu, | OTKpbITas MIKOJIA
Ponb HECYAaCTHBIE  CiIydad, 3alluTa  IIE€PCOHAIBHOMN
MaJIOBEPOSITHBIX ¥ | MH(OPMALUH, TIepeaada JaHHbIX).
MPaKTHYECKN H3yuyarp poib KIACCHMYECKHX BEPOSITHOCTHBIX MO-
JIOCTOBEPHBIX Jeneil (MoHeTa, WrpajbHas KOCTb) B TEOPHH BEpO-
coOBITHIT B | SITHOCTEM.
pUpoAe u B | HaGmionate M M3y4aThb 4YacTOTY COOBITHH B TpO-
oOmectBe. MoHeTa | CTBIX IKCHEPUMEHTaX, B TOM YHCIE C TOMOIIBIO
U UTpajibHasi KOCTh | IU(POBBIX PECYPCOB, B X0/1€ MPAKTHUECKON PabOTHI
B TEOpHUU
BEPOSITHOCTEM.
[IpakTuueckas
pabdora  «Yacrora
BBITIAJICHHS OpJIa»
Cayuyaiinbie [poruBonoinoxuoe | OcBamBaTh MOHATHSA: B3aMMHO NPOTHBOIOJIOXKHEIE | https://resh.edu.ru/s
coOBITHS COOBITHE. Jua- | coObITus, onepanuu Haj coObITusAIME, 00beuHenue u | ubject/lesson/691/
8 u) rpamMma  Dinepa. | mepeceyeHue — cOObITMH,  auarpamma  Oinepa | L[OII,
OObenuHeHHE u | (Oiinepa—Benna), coBmecTtHble u HecoBMecTHbIe | SAKiace
nepeceueHne COOBITHSL. OTKpBITas MKOIA
COOBITHIA. M3yyaTrh TeopeMbl O BEPOSTHOCTH OOBEIMHEHHUS
HecoBmecTHble JIBYX COOBITHH ((POPMYIIBI CITOKEHUS BEPOATHOCTEIN).

coOpTust. Popmyna
CITO>KEHUS
BEPOSITHOCTEM.
IIpaBuno ymHoxe-
HUSl BEpOSITHOCTEI.

Pemartp 3aga4n, B TOM YHCIIe TEKCTOBBIC 3a4a4YH Ha
OTpeNieNieHHe  BEpPOSITHOCTEH  OOBEOWHEHUS U
MepeceueHmst COOBITHI C TTOMOIIBIO YHCIIOBOM TIPs-
MOH, auarpamm Oiinepa, (HOpMyIIbl CIOXCHHS Be-
POSATHOCTEM.
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YcnoBHas
SITHOCTb.
HezaBucumeie
COOBITHSL.
IIpencraBnenue
CIIy4aliHOrO JKcIle-

Bepo-

OcBauBaTh NOHSATHSI: NPABUIO YMHOXCHHUS BEpO-
ATHOCTEH, YCIOBHAsi BEPOSITHOCTb, HE3aBUCHMBIE
COOBITHS IEPEBO CIy4aiHOTO OIBITA.

N3yuaTs cBolicTBa (ompenesieHus) HEe3aBHCUMBIX
COOBITHH.

Pemiatp 3agaumM Ha ompeseleHUE U UCHOJIb30BAHUE

pUMEHTa B BHJE | HE3aBUCHUMBIX COOBITHA.
JepeBa
YpaBHeHHsI U JIunelinoe Pacno3uaBaTh JmHeliHbe ypaBHeHWs ¢ JaByms | https://resh.edu.ru/s

HepaBeHCTBA.
CucreMsl ypaBHe-
HMH

(13 1)

YpaBHEHHE C JIByMs
NEPEMEHHBIMH, €T0
rpaduK, TPUMEPHI
peleHus
YpaBHEHUH B
LEJBIX YUCIIaX.
Pemenue  cucrem
JIBYX JIMHEWHBIX
YpaBHEHMH ¢ IByMs
MEPEMEHHBIMH.
IIpumeps! peieHus
CUCTEM
HEJMHEHWHBIX
YPaBHEHHH € IBYyMs
HNEPEMEHHBIMH.
I'papuueckas
UHTEpIpeTaLns
YPaBHEHHS C IBYMs
MepEeMEHHBIMU U
CUCTEM YpaBHEHUU

MepeMEHHBIMU.
CTpouts TpapuKy JTHHEHHBIX YpaBHCHHNA, B TOM
YHCciIe HCMOJIb3Ysl HU(POBbIe pecypchl.

Pazquuarh mapamienbHble M HEPECEKAIONIHECs
MPSIMBIE 110 UX YPaBHEHUSIM.

Pewars cucteMbl [BYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI [IEPEMEHHBIMH TI0/ICTAHOBKOH U CII0KECHHEM.
Pematp npocreifinyue cuUCTeMBbI, B KOTOPBIX OJHO U3
YpaBHEHHH HE SIBJISICTCS IMHEHHBIM.

IpuBoauTs  rpaduyecKyl0  WHTEpPNPETAINIO
peuicHuss YypaBHCHHUA C JABYMsS TEPEMECHHBIMHU U
CUCTEM ypaBHeHI/Iﬁ C ABYMs IIEPEMCHHBIMU.

Pemate TekcTOBbIe 3aJauM  anreOpamdecKuM
criocoboM

ubject/lesson/691/
HOH,

SIKmacc
OTKpBITas MIKOIA

c JIBYMSI

MePEMEHHBIMH.

Pemenue

TEKCTOBBIX 3a7ad C

MOMOIIBIO  CHCTEM

YpaBHEHUI

https://resh.edu.ru/s

YpaBHeHus u Yucnossle DopMyIMPOBATH CBOHCTBA YHCIOBBIX HEPABCHCTB, | biect/lesson/691/
HepaBeHCTBA. HEPABEHCTBA M MX | WIUTIOCTPUPOBATH MX Ha KOOPJMHATHOM TPAMOH, | [1O[T,
Hepagpencrna CBOMCTBA. AOKA3BIBATH aNreOpandecKH. AKnace
(12 v) Hepasencrso ¢ | IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS OTKpbITAs LIKOIA

OJIHOM nepeMeH- | 3a7a4. Pemarp JMHElHbIE HEpaBEHCTBA C OJHOM

HOM. JIuneiinple | mepeMeHHOH, N300paXkaTh pelieHre HepaBeHCTBA Ha

HEpaBEHCTBA C | YUCIIOBOM MPSIMOM.

onHOW nepemeHnHol | Pemarts CUCTEMBI JINHEHHBIX HEpPaBEHCTB,

W UX peleHHe. | u300pakaTth peIICHHE CHCTEMBbl HEPaBEHCTB Ha

CucreMbl YHUCIJIOBOM MpsiMOit

JUHENHbIX  Hepa-

BEHCTB C OJHOMH

MEPEMEHHON U HX

perieHue.

N3o6paxenue

peuieHuss  JIMHEH-

HOTO HEpaBEHCTBA

U WX CHCTEM Ha

YHUCIOBOH NpsIMOI
DyHKIMH. Monsitne ¢ynkuuu. | Menoap3oBars (yHKUHOHANBHYIO TepMuHOJorumw | https://resh.edu.ru/s
OcHOBHBIE Oo6nactb W CHMBOJIHKY. ubject/lesson/691/
NOHATHUSA OIIpEJCIICHUS u | Beruncasite  3Havenmss  QyHkumi, 3aganHeix | LIOI,
(Su) MHOXXECTBO ~ 3Ha- | ¢popMmynaMu (mpu HeoOXoaAMMOCTH ucnoib3oBaTh | SAKmacc

YeHUH  (QYHKIMHU. | KIBKYJSTOpP); COCTABJSITH Tadauibl 3HavYeHuii | OTKpbITas MIKOJIA
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Crroco0sr
byHKIINH.
I'padux  pyHKIIHIN.
CaoiicTBa
dhyHKIHH, ux
oToOpakeHHE  Ha
rpaguke

3agaHusA

bynkIHN.

CTpouTh 1Mo TOYKaM rpadpukn QyHKITHHA.
OnuceiBaTh cBOWCTBAa (YHKIIMM Ha OCHOBE €&
rpadu4ecKoro npeCTaBICHHS.

Hcnoab3oBaTh (QYHKIIMOHATHHYIO TEPMUHOJIOTHIO
H CHMBOJTHKY.

UccaenoBats mpumepsl IpadUKOB, OTPAKAOIINX
peanpHBIC TMpoliecchl ©  siBieHus. [IpuBoauThH
MpUMepbI TIPOIIECCOB U SBICHUN C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnosb30BaTh KOMNBIOTEPHbIE MPOrPaMMBbl UIS
MOCTPOCHUSA TPapUKOB (QYHKIUH W HM3YYCHUS WX
CBOMCTB

DyHKUMH.
YucaoBbie
dynkmun (9 4)

UYrenue n
MOCTPOCHUE
rpauKoB
(yHKIMI.
ITpumepsl
rpauKoB
hyHKIMIA,
OTpaXKaIoMINX
peanbHbIe
MPOLIECCHI.
DyHKIUH,
OIIHCHIBAIOIINE
IpSMYIO 1
o0OpartHyIO
MPOIOPIINO-
HaJlbHbIC
3aBUCHMOCTH, X
rpaduku.
['uniep6ora.

Haxonute ¢ mnomomblo rpaduka QyHKIUH
3Ha4YEHHE OJHOW M3 PACCMAaTPUBAEMBIX BEIMUYUH IO
3HAYECHUIO APYTOi.

B HecnoxHBIX ciydasx BbIpaxkaTb GopMyJioi
3aBHCUMOCTb MEXAY BETMUNHAMU.

OnuceiBaTh XapakTep U3MEHEHUS OJHOM BEIUYHMHEI
B 3aBUCHUMOCTH OT U3MEHEHUS APYTOM.

https://resh.edu.ru/s
ubject/lesson/691/
I_IOH,

SIKnacc

OTKpLITaSI IIKOJIa

IloBTOpEeHUE U
00001IeHTE
(15 g)

IToBTOpEHUE

OCHOBHBIX ITOHSATHIA
U METOJIOB KYypCOB
7 W 8 KIaccos,
000011IeHNE 3HAHWIT

BbiOupaTh, NpHMEHATb, OLEHMBATH CIOCOOLI
CpaBHEHUsI YHCEN, BBIYHCICHHH, Ipeodpa3oBaHmit
BBIPAYKEHUH, PEIIeHUs] YpaBHEHUH.

OcymiecTBAATh  CAMOKOHTPOJIb  BBITIOJHAEMBIX
JISWCTBUI M CaMOTIPOBEPKY pe3yibTaTa BEIUMCICHUMH,
npeoOpa30BaHMii, TOCTPOCHUH.

Pewars 3aga4yu U3 peajbHON KU3HM, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUS U1 peIIeHUs 3agad |3
JIPYTUX MIPEIMETOB.

Pemate  TexkcToBbIe  3aJayH,
BbIOHPATH CNOCO0BI PEIICHUS 3a0a4H

CpaBHUBATb,

https://resh.edu.ru/s
ubject/lesson/691/
LOT1,

SIKnacc

OTKpBITaH IIKOJIa

9 KJIACC «AJITEBPA»

HasBaHue pa3szaesia OcHOBHOE OcHOBHbBIE BU/ABI AeSITEIbHOCTH 00YYaH0IIHXCSI Hcnoab3oBanue
(TeMbI) Kypca cojiepKaHue IIEKTPOHHBIX
(4mcso 4yacoB) (uucdpoBbIX)

o0pa3oBaTebHBIX
pecypcoB

Yucaa u BeIYHC- Parnonansnbie PasBuBaTh mpenacraBieHuss o uucnax: ot | https:/resh.edu.ru/s
aenust. JleiicTBu- 4yca, Uppal- | MHOXKECTBA HATYpalbHBIX YHCeNl 10 MHOXecTBa | ubject/lesson/691/
TeJbHLIE YHCIA OHAJIbHBIE  YMCTA, | JAEUCTBUTEIbHBIX YUCEIL. HOI1,
(9 u) KOHEYHBIE u | O3HAKOMHUTBLCS C BO3MOXKHOCTBIO mpezcraBienus | SIKmacce

OeCKOHEUHbIE JICUCTBUTEIILHOTO ~ YHCIa  Kak  OeckoHeuHOH | OTKpbITas HIKOJA

JECATHYHBIE APOOH. | JECATHYHON  ApOOH, NPUMEHSITh  JECATHYHBIE

MHOKeCTBO NPUOJIMKEHUST PALMOHATBHBIX M HPPAIl[MOHAIbHBIX

JICHCTBUTEIBLHBIX quCell.

YHCET; H300paxkarh JCHCTBUTENbHBIE YHCIA TOYKAMH

JIEUCTBUTEIIbHBIE KOOPAMHATHOU MPSMOM.
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ypcaa Kak
OECKOHEYHBIE JECs-

3a1mc1>113aT1>, CpaBHMBATL H YNOpPAJAOYMBATH
JIEUCTBUTEIbHBIC YHCIIA.

THYHBIC Ipo6u. | BeImoaHATh, coyeras YCTHbIE ¥ IHCbMEHHBIC

B3aumuo OJIHO- | IPUEMBI, apudmeruyeckue AeiicTBUS c

3HAYHOC pAIOHAIBHBIME ~ YHMCIIAMH; HAXOJHMTh 3HAYCHHS

COOTBETCTBHE CTENECHEH C MEeNbIMH MOKA3aTeNsIMH W KOPHEH;

MEKITY BBIYHCJISATH 3HAUCHHS YHCIOBBIX BBIPAKCHHUIA.

MHOKECTBOM IMosiyunts  mpeacTaBiieHHe O  3HAYHUMOCTH

JICHCTBUTENBHBIX JICHCTBUTEIBHBIX qucen B pPaKTHYECKON

quce U | AEATENBHOCTH YeJIOBEKA.

MHOXXECTBOM TOYCK | AHAJIM3MPOBATH M AeJaTh BBIBOABI O TOYHOCTH

KOOPAMHATHOM NPUOIIIDKCHUST ~ JEHCTBUTENBHOIO — YUCIAa  IIPU

MIPSIMOH. pemiennn  3agad.  OKpyriasiTe  JeMCTBUTEIbHBIE

CpaBHeHue YHclla,  BBIMOJIHATH  NPHKUAKY  pe3yibTaTa

JICHCTBUTEIBHBIX BBIYMCIICHUN,  OHNEHKY  3HAYCHHH  YHCIOBBIX

Jpcer, BBIPKCHHIA.

apudmeTHyecKne

JIeUCTBUS c

JCHCTBUTEIIbHBIMH

YHCTAMH.

[pubmmxéanoe

3HAUCHHUE BeJIH-

YHMHBI,  TOYHOCTBH

TIPUOITVHKESHUS.

OKpyrieHHEe YUCEl.

IIpuknaka u

OIICHKA

pe3yabTaToB

BBIYUCIICHUI
YpaBHeHus u Jluueitnoe OcBauBarh,  3amoMuHatb u  npumensth | https://resh.edu.ru/s
HepaBeHCTBA. ypaBHCHHE. rpaduuecKkne MeTOAbI IIPU pPElNICHMH ypaBHeHwmii, | ubject/lesson/691/
VpaBHeHus ¢ 01HOii Pemenne 3 HEPABEHCTB M MX CHCTEM. O,
nepeMeHHoii YPaBHEHUH, Pacno3naBath 1ejible U ApOOHBIE yPABHEHHS. AKmace
(14 v) CBOIVIINXCS K JIU- | Peyyjary JIMHElHbIE M KBAJApPaTHbIe YpaBHEHUs, OtkpriTas mKoma

HEHHBIM.
KBagpaTtHoe
ypaBHeHue. Peme-
HUE YpaBHEHHUH,
CBOJIAIINXCS K
KBaJJPaTHBIM.
buxBanpartHble
YpaBHEHHS.
IIpumeps! penieHus
YPaBHEHUH TpETbEi
u 4yeTBEPTOI
cTeneHeu
pa3noKeHUeM  Ha
MHOXHTEIH.
Pemenne apoGHO-
palHoOHaIbHBIX
YpaBHEHHUH.
Pewenune
TEKCTOBBIX 33134
anredpanvdecKum
METOZIOM

YpaBHEHHsI, CBOJSIIHECS K HUM,
JpOoOHO-pallMOHAIIbHBIEC YPABHEHNSI.
IIpepsarate  BO3MOXKHBIC  CHOCOOBI  peLIEHUS
TEKCTOBBIX 3ajgad, O00CyKIaThb HX M pemaTh
TEKCTOBBIC 331a41 Pa3HBIMH CIIOCOOAMH.
3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MaTEMaTHKH

pocTenImne

YpaBHeHus u
HepaBeHCTBA.
Cucremsl ypaBHe-
HMI.

(14 1)

JIuneitnoe
ypaBHEHHE C IBYMS
NePEeMEHHbIMU |
ero rpadux.

Cucrema JIBYX

OcBanBaTb M NPHMEHATb TPHUEMBI PEIICHUS
CHCTeMBl [JBYX JIMHCHHBIX YpaBHEHUH C ABYyMs
MepeMEHHBIMH W CHCTEMBl JIByX YpaBHEHHH, B
KOTOPBIX OJJHO YPABHEHUE HE SIBJIAETCS TMHEHHBIM.

Hcnoun3oBath (YHKIMOHANBEHO-TpaduuecKHe

https://resh.edu.ru/s
ubject/lesson/691/
LOT1,

SIKnacc

OTKpI)ITaSI HIKOJIa
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JUHEHHBIX  ypaB-
HEHUH C  JOByMsA
HNEPEMEHHBIMU U €€
peuenue. Pemenue

CHCTEM JBYX
YpaBHEHHUH,  OJIHO
u3 KOTOPBIX

JIMHENHOE, a Apyroe
— BTOPOU CTCIICHU.
I'papuueckas
UHTEpIpeTanus
CUCTEMBI
YpaBHEHUH ¢ AByMs
TIepPEMCHHBIMH.
Pewenne
TEKCTOBBIX 33124
anreOpanyecKuM
Crocobom

MPEACTABICHASA [UIS pelleHHs] M HCC/Ie0BaHMA
YPaBHEHUU U CHCTEM.

AHaIM3UPOBATh TeKCTHI 3aJay, pemiaTb uX
anreOpandeckuM  CIOCOOOM:  MepeXoauTh  OT
CIIOBECHOI  (DOPMYIHMPOBKH yCIIOBHS 33ladyd K
anreOpandeckol  MoJeIM  HyTéM  COCTABICHHS
CHCTEMBl  ypaBHEHHH; pemaTh COCTABICHHYIO
CHCTEMY YpaBHCHHUIl; HHTEPHPeTHPOBATbL  pe-
3yJbTar.

3HAKOMHTHCS C I/ICTOPI/leﬁ pa3BUTUA MAaTCMAaTUKU

YpaBHeHus1 u
HEpaBeHCTBA.
Hepagencrsa.
(16 v)

YucaoBeie
HEpPaBeHCTBA U UX
CBOMCTBA.
JInneineie
HEPABEHCTBA C
OJIHOI TepeMeHHOU
U UX pELIEHUE.
CucteMsl
JIMHEHHBIX
HEPaBEHCTB c
OJIHOHM IepEeMEHHOU
1 UX pelleHue.
KBanpaTtHbie
HEpaBeHCTBA U UX
pelnieHue.
I'papuueckas
MHTEPIIpETALNS
HEPABEHCTB U
CUCTEM HEPaBEHCTB

Yurars, 3aNMHChIBATD,
HHTEPINPETHPOBATh HEPABCHCTBA; HCIIOIH30BAThH
CUMBOJIMKY M TEPMHUHOJIOTHIO.  BBINOJIHATH
npeoOpa3oBaHUsl HEPABEHCTB, HCMOJb30BATh I
mpeoOpa3oBaHusi CBOWCTBA YHCIOBBIX HEPABEHCTB.

MNOHUMATD,

Pacno3naBatn JIMHEHHBIC " KBaJpaTHbIE
HepaBeHcTBa. Pemrars JuHElHbIE HEpaBEHCTBA,
CUCTEMBEI JIMHEHMHBIX HEPaBEHCTB, CUCTEMBI
HEPaBEHCTB, BKJTIOUAIOIIHX KBaIpaTHOE
HEPABEHCTBO, U peLIaTh UX; 00CYKAATh MOJTYUCHHbIE
pelIeHusl.

H300pakaTh pelIeHHE HEPAaBEHCTBA W CHCTEMBI
HEpaBEHCTB Ha YHCJIOBOM NPSMOH, 3amHMChbIBATh
pEIICHUE C TOMOIIBIO CHMBOJIOB.

Pematp KBajpaTHbIE HEPABEHCTBA, HCIOJB3YS
rpaduyeckue npeacTaBICHUs.
OcBanBaTb M MNPHMEHSATh HEPABEHCTBA IPH

peUICHUN Pa3JIMYHBIX 3a/la4, B TOM YHCJIE€ IPAKTUKO-
OPHUCHTHUPOBAHHBIX.

https://resh.edu.ru/s
ubject/lesson/691/
HOH,

SIKmacce

OTKpbITas MIKOIA

C IBYMS

epeMEeHHBIMU
DaemenTnl koMOu- | KomOuuaTopHoe OcBauBarh NOHATHA: KoMOHHaTOopHOE mpaBmio | https://resh.edu.ru/s
HATOPUKH. MPaBIJIO YMHOXe- YMHOXXEHUS, YIOpsiJOYeHHas mapa, Tpoika o0b- | ubject/lesson/691/
(9 uacos) HUSL. €KTOB, NlepecTaHoOBKa, (akTopuan yucia, coueranue, | LIOII,

IlepecTaHOBKH. 4yucio coderaHui, tpeyroipHuk Ilackans. Pemars | SAKiace

dakropua. 3a1a4M  HA TIEPEYHCIICHHE YIOPSAAOYCHHBIX map, | OTKphITas mKosia

CoueTaHus ¥ YUCJIO | TPOEK, IEPEUHCIICHHE IEePEeCTAaHOBOK M COYETaHMI

COYeTaHuil. 3JIEMEHTOB Pa3JINYHBIX MHOYKECTB.

TpeyronbHUK Pemars 3a5a4m Ha IpUMEHEHUE YUCIIa COUETAHUH B

[Mackans. anredpe (cokpaiiéHHoe yMHOXeHue, OuHoMm Hpro-

IIpakTuyeckas TOHA).

pabota

«Bpruncnenue

BEPOSATHOCTEH C

UCIIOJIb30BaHHEM

KOMOHMHATOPHBIX

byHKIHIA

JJEKTPOHHBIX

TaOJIMI
I'eomeTpuueckast I'eomerpuueckas OcBauBatsp TOHSITHE reomerpuyeckoii | https://resh.edu.ru/s
BEPOSATHOCTD. BeposTHOCTh. Ciy- | BepostHocTH. Pemarh 3agaum Ha HaxoxjaeHue | ubject/lesson/691/
4 ) YyalHbINA BBIOOp | BEPOSITHOCTEH B OIBITAX, MPEICTaBUMBIX Kak BbIOOp | LIOII,

TOYKH W3 (QUTypHl | TOYEK M3 MHOTOYTOJbHUKA, KpyTa, oTpe3ka win ayru | SIKmacc

Ha TIIJIOCKOCTH, M3

OKPYKHOCTH, YUCJIOBOT'O ITPOMEKYTKA

OTKpBITas MIKOIA
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OTpe3Ka, H3 IyTu
OKPY>KHOCTH
HcnbiTanus Ucnerranue. Yermex | OcBauBaTh MOHATHA: WCIBITAHWE, dieMeHTtapuoe | https://resh.edu.ru/s
Bepuysuim. u Heynada. Cepus | cobbiThe B ucmblTaHud (ycmex u Heymada), cepust | ubject/lesson/691/
(3 yaca) UCTIBITAaHUH JI0 | UCIBITAaHMM, HAacTyIUIeHHe mepBoro ycmexa (Heyma- | LIOII,
HNEepBOrO  ycmexa. | 4m), cepus uchbITaHuii bepHymn. SIKace
UcnsiTanus Pemarth 3a1a4n Ha HaxXOXACHHE BEPOSATHOCTEH co- | OTKpbITas MIKOJA
Bepuymnu. OBITHIf B CEpUH HCMBITAHUN IO MEPBOTO ycmexa, B
BepostHocTH TOM YHCJIE C MPUMEHEHHEM (OpPMYJBI CyMMBI Teo-
COOBITHH B CEpHH | METPUUYECKOW MPOTPECCHH.
HUCIIBITAHUI Pewars 3agaum Ha HaxoXACHHE BEPOSTHOCTEH
bepnynnu. AIIEMEHTapHBIX COOBITHI B cepun wcnbiTanuid bep-
[pakTnueckas HYyJUIH, Ha HaXOJKJICHUE BEPOSTHOCTHU ONPEACIEHHOTO
pabora YyCJla YCIEXOB B CEpUM HCIBITAaHUNA bepHymiu.
«McnbrTanus H3yyaTres B Xoe NMpaKTH4YecKoil padoThl, B TOM
Bepuymnn» YHCIe C MOMOIIBI0 HH(PPOBBIX PECYPCOB, CBOWCTBA
BEpPOSITHOCTH B CEPUH UCTIBITaHUN BepHymim
DYyHKIUH. KBanpatnunas PacnosnaBare  Buxasl  m3ydaeMmblx  QyHkuuid; | https:/resh.edu.ru/s
(16 u) GhyHKIWS, e | UTIOCTPUPOBATh  cXeMaTH4YeCKH, o00bsicHaTh | ubject/lesson/691/
rpadHK U CBOIMCTBA. | PACIONOXKEHNE HAa  KOOPIMHATHOH  mrockoctH | I[OTI,
[Tapa6omna, rpadukoB QyHKIMIA Buaa: y = kx, y =kx + s, SKnacc
KOOPMHATHI y=ax?y=ax’+ex +c OTKpBITast MKOJIA
BEepUIIMHbI Tapabo- | y = [X| B 3aBUCIMOCTH OT 3HaUCHUH KOA()(DUIIUCHTOB,
JIBL, OCh CHMMETPHHL | iyichiBaTh HX CBONCTBA.
napaboJibl.
CTeneHuLie Pacnio3HaBaTh KBaIpaTHIHYO QYHKIHIO 11O
dyrkuuu ¢ mary- | @opmysne. IIpHBOAMTL NPHUMEpPBI KBaPaTHIHBIX
paTbHBIMU 3aBHCHUMOCTEH U3 peabHO KU3HH, HUUKH,

MOKA3aTesIMU 2 |
3, ux rpaduku wu
CBOICTBA.

I'paduku QyHKIMI:
v =hx,

y=kx +s

y =ax} y = ax’ +

reOMeTpUH
BeisiBasaTe u 0000mate 0coOeHHOCTH rpaduka
KBaJ[paTUIHON QYHKIMH Y = ax? + 6x + ¢.

CTpouTh W H300pazkaTh cXeMaTHYeCKH TpaduKu
KBaIPATUYHBIX (DYHKIIHH.

AHaJIM3MPOBATH M IPUMEHSATDH CBOCTBA
M3YYEeHHBIX (QYHKIMI JUTS UX TOCTPOCHHUS, B TOM
YHCIIe C MOMOIIBIO IIH(POBBIX PECYPCOB

6x t+ c.

Y = [x]
YuciaoBblie moce- [Mousitue umcnoBoit | OcBauBaTh " NPUMEHSATH ungekcusie | https://resh.edu.ru/s
I0BATEILHOCTH. MOCIIe1I0Ba- 0003HauEHHs, CTPOUTH peueBbie Bhicka3biBanus ¢ | Ubject/lesson/691/
(15 1) TEJIbHOCTH. WCIIONIb30BaHWEM  TepPMHHOJOTHH, cBsizaHHo ¢ | L1OII,

3ananue MOHSITHUEM IOCJIEZI0BATEIbLHOCTH. SAKnace

MOCJIEIOBATENEHOCT | AHAJIH3UPOBATH bopmyy n-ro yireHa | OTKpBITas OIKoJa

U PEKYpPpPEHTHOH | MOCIENOBATEIBHOCTH WM PEKYPPEHTHYIO (OPMYITY

thopmynoit U | M BBIYHCAATH WICHB  MOCJIEIOBaTEIEHOCTEH,

thopmynoit N-To | 3aJaHHBIX THMHU POPMYIaMU.

YIIeHA. YcraHaBIMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUHU

Apudmernueckas u | MOCICAOBATCABHOCTH, ©CJIM  BBIIHCAHBI  IIEPBBIC

reoMeTpuyecKas HECKOJIBKO €€ YJICHOB.

[IPOrPECCUH. Pacno3naBarb apu(pMETHIECKYIO u

DopMyITBI N-TO | TEOMETPUUYECKYIO MPOTPECCUU TPHU PA3HBIX CIIOCO0aX

4IeHa 3a/1aHU.

apudmeTnyeckoil u | Pemarh 3amaun ¢ HCMOJIb30BaHUEM (GOPMYN N-TO

reoOMEeTPUIECKON qlieHa ~ apu(METHYECKOM H  IeOMETPUYCCKOU

poTpeccuii, [IPOrpeccui, CyMMBbI NEPBBIX 7 YJIECHOB.

cyMMbl TmepBbix # | M300pakaTh wWieHbl MOCIEN0BATEILHOCTH TOYKAMU

YJICHOB. Ha KOOPAMHATHOM MJIOCKOCTH.

NzobpaxeHue PaccmaTrpuBaTth npuMepbl NPOLECCOB W SIBICHUI

YIeHOB  apudMe- | U3 peaNbHON JKU3HH, WUTIOCTPUPYIONINE U3MEHEHHE

TUYECKOU 1 | B apuMETHUECKON MPOTPECCHU, B TEOMETPHUUECKON
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TeOMETPHYECKOH IPOTPECCHH; n300paxaThb COOTBETCTBYIOLIHE

nporpeccuii 3aBUCUMOCTH TPadHIECKH.

TOYKaMH Ha Koop- | Pemiars 3amaum, CBsA3aHHBIE C  YHCIOBBIMH

JMHATHOU MOCJIC/IOBATENILHOCTSAMK, B TOM 4YHCIIE 3aladd M3

TUIOCKOCTH. peaJbHON JKW3HHM C HCIIOJIBb30BaHHEM LU(PPOBBIX

JIuneiinbii U | TEXHOJOTHI (SJIEKTPOHHBIX TaOIHI, TIpaduIecKoro

9KCIMOHEHIMAIBHBIN | KaJbKYJISATOPA H T.I1.).

pocrT. Pematp 337auM Ha CJIOXHBIC MPOLEHTH, B TOM

CroxHbIe 4yucie  3a]ayd M3 peaibHOM  mpakTHKu  (C

HPOLECHTH. HCIIOJIB30BAaHHEM KaJIbKYJISITOPa).
IoBTOpEHUE, Yucaa u AKTYQJIM3MPOBATH TEPMHHOJIOTHI0O M OCHOBHBbIe | https://resh.edu.ru/s
o6obeHue, BBIYHCICHHUS AelicTBHUsM, CBSI3aHHBIE C 4YHCIaMH: HatypamsHoe | Ubject/lesson/691/
CHCTeMATH3AIUS (3amucn, YHUCIIO, TPOCTOE W COCTaBHOE umcna, aenumocts | LIOII,
- CpaBHEHHE, HATYpaJIbHBIX YHCEJ, IPH3HAKH JAenuMocTH, nenoe | SKiace

JEeHCTBYS C YHCII0, MOAYJb YUCTIa, OOBIKHOBEHHAS U AecsTuyHas | OTKpbITas MIKOJa
(18 ) JCHCTBUTENbHBIME | IpOOM, CTAHAAPTHBIA BUI YHCIa, apuMETHICCKHMA

YHCIIAMH, YU CIIOBAs
npsiMast; TPOLCHTHI,
OTHOIICHUS,
MPOTIOPIINH;
OKpYTJICHHE,
pUOIMHKEHHUE,
OLICHKA; PEIICHHE
TEKCTOBBIX 3a/1a4
apupMeTHIECKNM
CIocoooM)
Auiredpaunyeckue
BBIpa:KeHUsI
(mpeobpazoBanme
anreOpandecKux
BBIpAKEHUH,
DYyHKUMHU
(mocTpoeHue, cBOIA-
CTBa M3Y4YEHHBIX
(byHKIWMiA; Tpa-
(uueckoe penieHue
YPaBHEHUH U UX
CHCTEM )10y CTUMBI
€ 3HAUCHHUS)

KBaJIPaTHBIN KOPEHb.

BeinonHATH AelicTBUS, CPAaBHHMBATH "
YHOpPSIA0YMBATL 4YNCIa, MPEJCTaBIATh YUCIA Ha
KOOpJUHATHOU HPSIMOM, OKPYTIIATH YHUCIa;
BBINOJIHATL NPHUKHIKY M OLIGHKY pe3ylbraTa
BBIYHCIICHUM.

Pemate TekcToBBIe 3aJauM  apupMETHUECKUM
cnocobom. Pemarp  mpakTHyecKHe  3ajayvu,
coJiep Kale IPOLEHTHI, JOIH, YaCTH, BBIPaXKAIOIIUE
3aBUCUMOCTH: CKOPOCTb — BpPEMsI — pacCTOSIHUE,
[IEHA — KOJINYECTBO — CTOMMOCTb, 00BEM PabOTEI
— BpeMs — IIPOU3BOJUTEIILHOCTD TPY/a.
Pa30uparhb peaipHbIe )KU3HCHHbBIC CUTYAIUH,
¢opmynupoBarh ux Ha S3bIKE MAaTEMATHUKH,
HAXOJUTH PELICHUE, IIPUMEHSS MaTEMaTUYECKUN
anmnapar, HHTepIpPeTupPoBaTh

Ol'lepl/lpOBaTb NOHATUAMM: CTCIICHb C ICJIBIM

MOKa3aTeseM, apuMeTHIecKnit KBaJIpaTHBIN
KOpeHb, = MHOTOWIEH, anredpandeckas  JIpoOb,
TOXJIECTBO.

BbINOHATL OCHOBHBbIE JEHCTBHUSA: BBIOIHATH

pacuérsl 1o Qopmynam, NpeoOpa3oBBHIBATH LEIIBIE,
JIpOOHO-pallMOHATBHBIE BBIPAKECHHUS M BBIPAKEHUS C
KOPHSIMH, pEaIM30BBIBATh PA3JIOKEHHE MHOTOWICHA
Ha MHOXXHUTEIH, B TOM YHCIIE C HCIOJIb30BaHHUEM
(hopMyT pasHOCTH KBagpaTOB M KBajApaTa CyMMBI H
pPa3sHOCTH;  HAXOOUTh  JOMYCTHMbIE  3HAUYEHUS
MePEeMEHHBIX JUIs JPOOHO-PAIMOHATIBHBIX
BBIPAXKEHUH, KOpHEH.

OmnepupoBath mnoHsaTUAMU: (yHKIWS, Tpaduk
dhyHKIIHH, HYJTH ¢byHKIHN, MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA,  TPOMEXKYTKH  BO3pacTaHus,
yObIBaHMS, HawOoJbIIee W HAaUMEHbIIEEe 3HAYCHUS
(hyHKIHH.

AHaJIM3MPOBATh, CpPaBHUBATb, 00cyxKIaTh
cBO¥cTBa (PYHKINH, CTPOUTH UX TPadUKH.
OnepupoBarb MOHSITUSIMU: npsimast
MIPOTIOPIIMOHATBHOCTb, oOpaTtHas
MPONOPIMOHAILHOCTB, JMHEeHHas byHKIWS,

KBajpaTuuHast QyHKIWs, Tapadosa, rurnepoona.

Hcnoub3oBare  rpapukum Ui ONpeJeeHUs
CBOMCTB, TPOIIECCOB U 3aBUCHMOCTEH, JUIS PELICHHS
3a7a4 M3 JPYrHX Y4YEOHBIX NPEIMETOB U peallbHOM
JKM3HU; MOJIEJHPOBATh C IIOMOIIBIO IpaKOB
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peanbHBIe TPOIECCHI U SBICHUS.
Beipaxatb (popMyJIaMH 3aBUCUMOCTH MEXAY
BEITMYMHAMHU.

7 KJIIACC «I'eomeTpusi»

HaszBanue pa3nena OcHOBHOE OcHOBHBIE BU/IbI 1eSITE€IbHOCTH 00yYAIOLIUXCS Hcnoabn3oBanue
(Tembl) Kypca coJep:kaHue 3JIEKTPOHHBIX
(4mcs10 4YacoB) (uudpoBbIx)

o0pa3oBaTeibHbIX
pecypcoB
Ipocreiimme [pocrteitmme https://resh.edu.ru/s
®opMyJIHPOBATH OCHOBHBIC ITOHSITHS U OIIpeee- ;
reoMeTpuYecKue TCOMETPUYCCKUEC - ubject/lesson/691/
(urypsi u ux O0OBEKTBI:  TOYKH, ) O],
> Pacno3naBaTh M3ydeHHBIE FEOMETPUYECKHIE (UTY-
cBOJiCTBA. NpsIMBIE, JIy9U U SKace
PBI, ONpeAeJIsiTh NX B3aUMHOE PACIIOJIOKEHNUE,
N3mepenne YTIIBL, . OTKpBITas MWKOJIA
T —— S — BBINOJIHATH YePTEX 110 YCIOBHUIO 3aa4H.
P T ’ IIpoBoauTk npocreiiye NOCTPOECHUS C IOMOIIBIO
BEJIMYHH. nomanasi. CMeXHbIE .
(14 v) U BEPTUKAJbHBIC EHPICY IS I JTHHCHICH.
il PaGora o MN3mepaTh TUHENHBIE U YTJIOBBIE BETUUHHBI T€0-
?'IITOC".FeI‘/'IIlII/IMI/I METPUYECKUX M MPAKTHIECKUX OOBEKTOB.
qs TeKAMI OnpeneasaTs «Ha I71a3» pa3Mepsl peabHbIX 00b-
I/I3pMe eHI/Ie. €KTOB, MIPOBOIMTH IPyOYIO OLICHKY UX pPa3MepOB.
HI/IHCI‘/‘II)HI)IX " Pemarnb 3aJa41 Ha BBIYUCJICHUC JJIMH OTPE3KOB U
IMOBBLIX BEMMHHH, | oo i YTIOB.
}B,I)I‘II/ICIIGHI/IG ’ | PemraTh 3a1auu Ha B3aMMHOE PACHOJI0KEHUE I'e0-
OTPE3KOB 1 VIIOB METPHIECKUX QUTYD.
n 5 MeT r 'H IIpoBoauTk KNaccH(UKANNIO YIIOB, BBIYHCIATH
o g Hlazlbp ur JMHEHHBIC U YTJIOBBIC BEJIMYUHEL, TPOBOAUTD He-
COCTABICHHIX YIE 3 00XOIMMBIE TOKa3aTEeIbHbIEC PACCYKICHUSL.
3HAKOMHUTLCSI € HCTOPHEi Pa3BUTHSI T€OMETPUH
MIPSIMOYTOJIbHUKOB
€yTroJIbHUKH OHSTHE O PAaBHBIX NMO3HABATH Mapbl PaBHBIX TPEYrOJBHUKOB Ha : .edu.
T IT Pacno3naBa https://resh.edu.ru/s
(22 v) TPEYroJbHUKAX U FOTOBBIX uepTekax (C ykasaHueM mpusHakoB). | Ubject/lesson/691/

TIepPBUYHbBIE
MIPEJCTaBICHUS O
paBHBIX
(KOHTPYIHTHBIX)
¢durypax. Tpu
NIpu3HaKa
paBeHCTBa
TPEyroJIbHUKOB.
[Ipuznaku
paBeHCTBa
TIPSIMOYTOJIBHBIX
TPEYTOJILHUKOB.
CBOMCTBO MeHaHBI
MIPSIMOYTOJIBHOTO
TPEeyroJIbHUKA.
PaBHOOEenpeHHBIE 1
PaBHOCTOPOHHHE
TPEYTrOJILHUKU.
[Ipusnaku u
CBOIcTBA
paBHOOEIPEHHOTO
TPEYroJIbHUKA.
[IpoTtuB GopmIei
CTOPOHBI TPey-
TOJBHUKA JIEXKHUT
OOJBIININ YTOJI.
IIpocreiinue
HEpaBEHCTBA B

BoiBoauTh cienctBus (paBeHCTB COOTBETCTBYIOIIUX
JJIEMEHTOB) u3 PaBEHCTB TPEYroJbHUKOB.
@DopMyIUPOBATH OINPEICICHHUS: OCTPOYTOJIHHOTO,
TYNOYTOJIBHOTO, TPSMOYTOJILHOTO, PaBHOOEIpEH-
HOTO, PaBHOCTOPOHHETO TPEYrOJbHUKOB;, OUCCEK-
TPHUCHL, BBICOTHI, MEIWAHBl TPEYrOJbHUKA, Cepe-
TUHHOTO TMEPICHANKYISIpa OTpe3Ka; IepuMeTpa
TPEyTOJIbHUKA.

®DopMyIUpPOBATH CBOICTBA W TPU3HAKK pPaBHOOE-
JIPEHHOTO TPEYTOJIbHUKA.

CTpoOHUTH 4epTEKH, pemaTh 32249l C TIOMOIIHIO Ha-
XOXKICHHS PAaBHBIX TPEYTOJILHUKOB.

IIpuMeHsITH TPU3HAKK PABEHCTBA TPSMOYTOJIbHBIX
TPEYrOoJLHUKOB B 3a/1a4aXx.

Hcnoan3oBaTh 1M(POBBIE pPecypchl AJAS MCCIEN0-
BaHUS CBOWCTB U3y4aeMbIX QUTYD.

3HAKOMHTBCSI ¢ UCTOPHE Pa3BUTHS TEOMETPHUH

HOIL,
SAKnacc
OTKpbITas MIKOIA
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TEOMETPUH.
Hepasenctso
TPEYTroJIbHUKA.
Hepasenctso
JIOMaHOH.
IIpsiMoyronbHblLi
TPEYrOJIbHUK C
yriom B 30°.
[lepBble moHATHUS O
JI0Ka3aTeNbCTBAX B

TCOMETPHH
MapatenbHbie [MapannenbHbie DopMyIHPOBATH MOHSITHE TAPAIUICIBHBIX IPsiMbIX, | https://resh.edu.ru/s
npsiMble, CyMMa npsiIMBIe, HX CBOW- | HAXOAUTb MPAKTUYECKUE IPHMEPHI. ubject/lesson/691/
YIJIOB CTBa, [Taterit | M3yuyaTs cBoiicTBa yrioB, oOpaszoBaHHbIX mpu 1me- | L[OII,
TPEYroJbHUKA. noctynar EBkiuga. | pecedeHMHM — MapauleNbHBIX — NpsAMbIX  cekymed. | SKmace

(14 v) Hakpecr nexamiue, | [IpoBoaMTH 10KA3aTEIHCTBA NAPALICILHOCTH ABYX | OTKpbITas MIKOJIA

COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE
yTIIBI
(oOpa3oBaHHbBIC TIPU
NepeceyeHN!
HapasIeIbHbIX
TIPSIMBIX CEKYyIEH).
[Ipuznak
apajIeIbHOCTH
MPSIMBIX gyepes
PaBEHCTBO
paccTosiHUl OT TO-
YEK OJHOM MpsIMOU
J10 BTOPOH IPAMOM.

NPSMBIX C TIOMOIIBIO YIJIOB, OOpa30BaHHBIX NPHU
MEPeceueHN ITUX MPSAMBIX TpeTbed MpsIMOI.
BoruucasiTe CyMMy YIJIOB TPEYrOJIbHUKA U MHOIO-
YTOJIbHUKA.

Haxoauthb 4ncioBsle 1 OyKBEHHBbIE 3HAUEHUS YTIIOB
B TEOMETPHYECKHMX 337adax C WCIOJIb30BAHHEM
TEOPEM O CyMME YIJIOB TPEYroJbHHKa W MHOTO-
YTOJIbHUKA.

3HAKOMUTLCSI ¢ HCTOPHEi Pa3BUTHSI T€OMETPUH

Cymma YTJIOB

TpEeyroJibHUKa u

MHOTOYTOJIbHHKA.

Buemnue YIJIBI

TpeyroJbHUKa-
OKpY:KHOCTD U OKpy>KHOCTB, DopMyJIHPOBATH ONpeesIeHUsI: OKPYXKHOCTH, Xop- | https://resh.edu.ru/s
KpYT. XOpIbI 1 Ibl, TamMeTpa M KacaTelbHOH K okpyxHoctH. W3- | ubject/lesson/691/
I'eomerpuyeckue JUaMETPBL, UX yuyaTb MX CBOMCTBa, NPHU3HAKH, CTPOMTHL ueprexu. | LIOII,
NOCTPOEHMUS. CBOICTBA. HccnenoBars, B TOM uncie HcmoJb3ys nugpossie | AKmace
(14 4) KacatenpHas pecypchbl: OKPY’KHOCTb, BIIMCAHHYIO B yroi; HeHTp | OTkpeITas mkona

OKPY>KHOCTH. OKpPY’>KHOCTH, BIIMCAHHOM B yTOJI; PaBEHCTBO OTPE3-

OKpYKHOCTb, KOB KacaTeJbHbIX.

BIIMCAHHAs B yroJl HUcnonb3zoBars Meron I'MT 1y nokasaTenbcTBa

ITonsatue o I'MT, TEOpeM O TMEePeceueHrr ONCCEKTPUC YIJIOB Tpey-

IIpUMEHEeHHE B TOJbHUKA U CEPEIUHHBIX IMEPIEHANKYISIPOB K CTO-

3a/1a4yax. poHaM TpeyrojbHuka ¢ nomousio 'MT.

Buccexrpuca u OgiaseBaTh NOHATHUSIMHM BIMCAHHOW U ONHMCAaHHON

CepeIMHHBIN OKpPYXXHOCTEH TpEYroJlibHHKA, HAXOAUTHh IIEHTPHI

MIePIECHANKYJIISIP 9THX OKPYXHOCTEH.

KaK reome- Pemiate OCHOBHBIE 3a/la4M Ha NOCTPOCHHE: YIJIa,

TPUUYECKHE MECTa
TOYEK.
OKpy’KHOCTB,
OTHCaHHAS OKOJIO
TPEeyToJIbHUKA.
Brniucannas B Tpey-
TOJBHUK
OKPY>KHOCTb.
[Ipocteiimue
3aJauu Ha

PaBHOTO JaHHOMY; CEPEIUHHOrO NEepHEeHIUKYIpa
JIAaHHOTO OTpe3Ka; MpsIMOM, MpOXoJslled uepes
JIAHHYI0 TOUYKY M NEpPHEHIUKYJSIPHOW NaHHOM mpsi-
MOIf; OUCCEKTPUCHI JAHHOTO yTJa; TPEYTOJBLHUKOB I10
Pa3JIUYHBIM 2JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPUEH PA3BUTHSA T€OMETPUN
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MOCTPOCHHE

IMoBTOpEeHue, 0000-
1eHue 3HAHUI

(44)

IToBTOpeHue u
000011IeHE OCHOB-
HBIX TIOHATHH |
METONOB Kypca 7
Kjacca

Pemarh 3a/1a4M Ha MOBTOPEHHUE, HILTIOCTPUPYIOIIUE

https://resh.edu.ru/s

CBSI3M MEXKIY Pa3IHMYHBIMHU YacTAMHU Kypca

ubject/lesson/691/

HOHs
SIKmacc
OTKpBbITas UIKOJIA

8 KJIACC «I'eomeTpusi»

HasBanue pa3nesa OcHoOBHOE OcHOBHBIE BU/ABI AeSITEJIbHOCTH 00yYAIOIIHXCSI Hcnons3oBanu
(TeMBI) Kypca cofiepkaHue € JJIeKTPOHHBIX
(4mcs0 4YacoB) (nudpoBkIX)

o0pa3oBaTe/ibH
bIX pecypcoB

Yerpipéxyronbuuku | [lapamwtenorpamm, | M300paxkars M HaXoauTh Ha deprexax derolpéx- | https://resh.edu.r
(12 9) ero NPH3HAaKH W | YrOJBHUKH PA3HBIX BUIOB M UX JJIEMEHTHI. u/subject/lesson/

cBoiictBa. YacTHeie | POpMyJIHPOBATH OMpeaeeHHs: mapawienorpamma, | 691/

cIydau mapaj- | mpsAMOYTOJbHWKA, pomba, kBagpaTa,  Tpamerww, | L[OII,

JIEJIOrpaMMOB pPaBHOOOKOW Tpareruu, mpsaMoyronbHoi Tpamerwu. | SAKmacce

(IpAMOYTOJIbHUK, Jloka3pIiBaTh M HCHOJIb30BATh NMpH peleHuun 3agay | OTKpbITas

pomO, KBajpar), UX | MPU3HAKKM W CBOWCTBA: Mapajie’orpaMmma, MpsMo- | IIKOJa

NPU3HAKA u | yroibHuKka, pom0Oa, KBajapara, Tpareluu, paBHOOOKOM

CBOMCTBA. Tpaneuyy, IpsIMOYTrOJIbHOM Tpaeyi.

Tpanenus. IIpuMeHATH MeTOA YABOCHHUS MEUAHbI TPEYTOJIbHUKA.

PaBHoOOKast n | Ucmoab3oBaTh nu(pOBbIE pecypchl Uil NCCISOBAHMS

[IPSAMOYTOJIbHAs CBOMCTB M3y4aeMbIX QUTYD.

TpanenuH. 3HAKOMUThLCS ¢ HCTOPHeH Pa3BUTHSI T€OMETPUH

VY nBoenue

MEIUAHBI.

LenTpanpHas

CHMMETpPHS

Teopema ®DaJjieca u
TeopeMa o Ipo-
MOPIHOHAIBHBIX
oTpe3Kax, noa00-
HbI€ TPEYroJbHUKH
(15 9)

Teopema Daneca u
Teopema o Mpo-
MOPIIMOHATILHBIX
OTpe3Kax.

Cpensist TuHUs
TPeyToJIbHUKA.
Tpaneuus, eé
CpeIHsIs THHUS.
[IponopruoHanbHbI
€ OTPe3KH, M0~
CTpOEHUE
4eTBEPTOTO
MPONOPLHUO-
HaAJIBHOTO OTpe3Ka.
CaoiicTBa 1eHTpa
Macc B TPEYTrojb-
HUKE.

[TonoOHbIE
TpeyroiabHuku. Tpu
MpU3HAKA 000U

IIpoBoauTh MNOCTPOCHHSI C MOMOINBIO LHPKYIS U
JIMHEHKU C UCNOoNb30BaHue TeopeMbl daneca U TeopeMbl
O IPONOPLUOHAIBHBIX OTPE3KaX, CTPOUTb UYETBEPTHII
[IPONOPLIUOHAIIBHBIN OTPE30K.

IIpoBoauTs A0OKa3aTEJNbCTBO TOTO, YTO MEAMAHBI
TPEYroJbHUKA IIEPECEKalOTCsd B OJHOM TOYKE, U Ha-
XOJUTH CBSI3b C LICHTPOM MAacC, HAXOJMThb OTHOILIEHUE,
B KOTOPOM MEJMaHbl AEATCA TOUKON MX IePECEUEHHUS.
HaxoauTh 10m0OHBIE TPEYrOJbHUKH HA TOTOBBIX
yepTekKax C yKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB
moo0us.

Pemarp 3agaum Ha 1OJOOHBIE TPEYTONBHUKH C IO-
MOILBIO CAMOCTOSITEJILHOTO IIOCTPOEHUSI 4epTEeXed U
HaXO0JKICHUS TIOAOOHBIX TPEYTOJIbHUKOB.

IIpoBoauThs [A0Ka3aTeJbCTBA C  MCIOJIb30BAaHUEM
MIPU3HAKOB TTO00MS.

Jloxa3bIBaTh TpU MpU3HAKA 1101001 TPEYTONBHUKOB.
IIpumeHsITH [OJIyYEHHBlE 3HAHUA NPU PELICHUU
TEOMETPUYECKUX U MPAKTHUECKUX 3a7ad.

3HAKOMUTBCH C HCTOPUEH PA3BUTUS T€OMETPUN

https://resh.edu.r

u/subject/lesson/
691/

HOH,
SAKmnacc
OTKpbITas
IIKOJIa

TPEYTrOJIbHUKOB.

[IpaxTuyeckoe

NPHMEHCHHUE
ILnomans. [ousitie 06 obwedr | OBaageBaTh NePBHYHBIMH mpencTaBienussMa o0 | https://resh.edu.r
Haxo:xnenue TEOPUH TLIONIA N, obmell Teopun Mromann (Mepel), (opmynupoBars | U/subject/lesson/
nonaaei DopmyIbl JUTSL | CBOMCTBA IIOMIA/IH, BBISCHSATH WX HATIISIHBIA CMBICIT. 691/
TPeyrojibHUKOB 1 TUIOMIA/IA TPEYTOib- | BeIBOAUTHL GopMynsl miomany mapamienorpamma, | L{OIT,
MHOTOYT0JIbHBIX HHKa, TPEYrojbHUKa, Tpamermd wu3 Qopmynsl miomann | AKmace
¢uryp. llnomaau nmapajenorpaMma. | mpsiMOyroibHHKa (kBajpaTta). BeiBoauts Qopmynsr | OTKphITas
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noi00HbBIX puryp
(14 u)

OrHomenne

IIoIaae
TPEYTOJBHUKOB  C
00IIHM
OCHOBAaHUEM  WIIH
0o0IIel  BBICOTOIA.
Brruucnenue
onaaeHu
CIIOXKHBIX  (Uryp
yepes pa3dueHne Ha
JacTH n
JIOCTPOCHHE.

[Inomanu puryp Ha
KJIeT4aToil Oymare.
Imomanu
nogoOHBIX  uryp.
Brruncnenue
wIomaaeH. 3amadu
C  MpaKTUYECKUM
coaepxxanueM. Pe-

[UIOLIAJIM  BBIMYKIIOTO  YETHIPEXYroJbHUKA  4epe3
JIMaroHajd W yroi Mexay HuMu. HaxommThb I1uiomaau
duryp, wu300pakEHHBIX HaA  KJIETYaTOH  Oymare,
HCI0JIBL30BaTh pa30MeHNe Ha YacTH U JOCTPOCHUE.
Pa30uparr mnpHMepPHI HUCIOJNB30BAaHUS  BCIIOMOTa-
TENBHOW TUIOIIAAM Ui PCIICHHUS T'€OMETPHUCCKUX
3ajad.

Haxoautp miomniaaym nono0HbIx Guryp.

BoryncasiTe  [IOMAAM  Pa3IMYHBIX MHOTOYTOJIBHBIX
uryp.

Pemarp 3asauym Ha IWIOMIAJb C MPAKTUYECKHM CO-
JIepIKaHUEM

IIKOJIa

ImIeHWe 3a7ad ¢
MOMOIIBI0  METOJIa
BCIIOMOTATEIbHON
TUIOLIAJTH
Teopema I[ugaropa | Teopema Joka3spiBaTh Teopemy [ludaropa, uenoan3oBathb e€ B | https:/resh.edu.r
U Havaja [Mudaropa, eé MPAaKTHYECKNX BBIYHCIICHUSAX. u/subject/lesson/
TPUTOHOMETPHUH. JIOKA3aTEIbCTBO U DopMyJIHPOBATh ONPEACICHUS] TPUrOHOMeTpHYeckux | 691/
(10 v) [IPUMEHEHHUE. (yHKIMIA OCTPOrO yria, MpoBepsiTh X KoppektHocTh. | L[OII,
Ob6patHas TeopeMa | BeiBoguTh Tpuronomerpuueckue cooTHomeHus B | SAKimacce
[Mudaropa. IPSIMOYTOJIBHOM TPEYTOJIbHUKE. OTKpbITas
Omnpenenenue HcenenoBars COOTHOLICHUS MEXAY CTOPOHAMHM B | IIKOJA
TPUTOHOMETPUYECK | MPSMOYTOJBHBIX TPEYToJbHUKaX ¢ yriaaMu B 45 u 15: 30

X QyHKIHAN
OCTpOTO yria,
TPUTOHOME-
TpUYECKHE
COOTHOIICHUS B
PSIMOYTOJIEHOM
TPEyroJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECK
0€ TOX/IECTBO.
CooTHomIeHus
MEXy CTOPOHAMU
B TIPSIMOYT OJIbHBIX
TPEyroJIbHUKAX C
yriaamu B 45° n 45°;
30° u 60°

u 60 .

HUcnoab3oBath (GHOpMYIbl TPUBEICHUS W OCHOBHOE
TPUTOHOMETPHUYUECKOE TOMKAECTBO ISl HAXOKICHHS
COOTHONICHUH MEXJy TPUTOHOMETPHUYECKUMH (YHK-
LUSIMU PA3JIHYHBIX OCTPBIX YIIIOB.

IpumeHsiTe 1OJyYEHHbIE 3HAHUA W YMEHUS 0PHU
peIICHUH MPAKTHYECKUX 3a]1au.

3HAKOMUTBCS ¢ HCTOPHEH PA3BUTHS TCOMETPHUH.

Y1l B OKpPY:KHO-

Brnucannrie n

(I)OIJMy.]'IPIPOBaTL OCHOBHBIC OIPEACIICHUSA, CBA3AHHbIC

https://resh.edu.r

cTu. Bincannnie n LEHTpAaJbHbIC YIJbl, | C yriamMd B Kpyre (BIHCaHHBIH yroj, LeHTpaibHbIN | U/Subject/lesson/
OMHCAHHBIE YTOII MEKIY yrou). 691/
YeThIPEXYroJAbHUK. | KacaTeIbHOW U HaxoauTh BIMCaHHBIC YIIbI, ommparommecs Ha oxay | LIOI,
KacarenbHble Kk XOp10H. YTIIbl JIyTY, BBIYMCJIATH YIJIbI ¢ Tomolbio Teopembl o | SAKiacc
OKPY’KHOCTH. MEXIY XOpJIaMH M | BIOMCAHHBIX yIJIaX, TEOPEMbl O BIHCAHHOM ueThl- | OTKphITast
Kacanue OKpy»HO- | CEKYyILIUMHU. PEXYTONBHHKE, TEOPEMBI O [IEHTPATLHOM YTJIC. IKoJIa
creil. Bnucannsle u HccnenoBath, B TOM dYHCIIE C HMOMONIBIO IH(PPOBBIX
(13 4) OITHCaHHbIC pEeCypcoB, BIHCAaHHbIE M  OINUCAHHBIC  YETHIPEX-

YeThIPEX- YrONBHUKH, BBIBOJAMTH HX CBOWCTBA W MPH3HAKH.

YTOJNBHUKH, UX Hcnoab30BaTh 3TH CBOWCTBA M NPHU3HAKUA IIPH pe-

NPHU3HAKH U CBO¥i- LICHUY 3aJ1a4
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crBa. [Ipumenenue
STUX CBOMCTB IIpHU
pelieHnn
TeOMEeTPUUECKUX
3a/ad.

Bzaumnoe
pacrosiokeHue
JIBYX OKPY’KHOCTEH.
Kacanue okpyxHO-
cTeil.

IHoBTOpenue, 0000-
LeHue 3HAHUI

IToBTOpEHUe
OCHOBHBIX ITOHSTHI

Pematp 3agauM Ha TOBTOPEHHE, HIUTIOCTPHPYIOIINE
CBSI3M MEXKAY Pa3IUIHBIMU YaCTAMH Kypca

https://resh.edu.r
u/subject/lesson/

(4 9) U METOJIOB KypCOB 691/
7 um 8 Kaccos, 1OI1,
000011IeHNEe 3HAHMIT SIKmacce
OTKpbITas
IIKOJIa
9 KJIACC «I'eomeTpusi»

HasBanue paznena OcHOBHOE OcHOBHBIE BU/IbI 1€SITEIbHOCTH 00yYaI0INXCs Hcnoabn3oBanune
(TeMbl) Kypca coJep:KaHue 3JIEKTPOHHBIX
(4MCJI0 YacoB) (uu¢poBHIX)

o0pa3oBaTe/ibHbI
X pecypcoB
Tpuronomerpusl. Omnpenenenne ®opmMyaupoBaThL ONpeeNeHusi TpUuroHomerpudeckux | https://resh.edu.ru
TeopeMbl KOCHHY- TPUTOHOMETpPUUECK | (PYHKIMI TYIBIX U MPSAMBIX yTJIOB. [subject/lesson/69
COB M CHHYCOB. ux QyHKIUHA yriaoB | BeIBOAMTH TeopeMy KOCHHYCOB M Teopemy cuHycoB (¢ | 1/
Pemenune Tpeyronb- | ot 0° gmo 180°. | pagmycoMm OmHCaHHOMN OKPYKHOCTH). LOII,
HukoB (16 1) Kocunyc u cunyc | Pemarh TpeyroabHHUKH. SAKnace

OpsSIMOTO U TYIOTO
yria. Teopema
KocuHycoB. (O06006-
méHHas) Teopema
CHUHyCOB (c pamu-
yCOM  ONMCaHHOM
oKkpyxHOCTH). Ha-
XOXKIICHHUE JUTIH
CTOPOH U BEJIMYUH
YTJIOB
TPEYroJIbHUKOB.
dopmyna 1omaIu
TPEyroJibHUKa
gyepe3 JIBe CTOPOHBI
U yroa  Mexuy
HUMU. ®opmyna
TUTOIIAJTH YeThI-
PEXYroJIbHUKA
yepes ero
JIMaroHajJd W yroi
MEK/1y HUMHU.
IIpaktuueckoe
NPUMEHEeHHE JI0Ka-
3aHHBIX TEOPEM

Pemarpb MpaKTUYCCKUC 3aJadyr, CBOAAINIMECA K Ha-
XOXJACHHUIO pa3JIMYHBIX 3JICMCHTOB TPEYT'OJIbHUKA

OTKpbITas MIKOIA

IpeoGpa3oBanue [onsitre o | OcBauBaTh mOHATHEe TpeobpasoBanus momobus. | https://resh.edu.ru
nogo6usi. Merpuye- | mpeodpazoBaHUU HccnenoBarh OTHOIICHHE JIMHEHHBIX 37IeMeHTOB ¢Guryp | /subject/lesson/69
CKHMe COOTHOLIeHHMs] | IOA00Ms. npu npeoOpazoBanuu noxobus. Haxommrs npumepst | 1/
B OKPY’KHOCTH. CoOTBETCTBEHHBIE NoA00us B OKpyKatoniel JIeHCTBUTEILHOCTH. LOTI1,
(10 ) 9JIeMEHTHl 110700~ | BeIBoAMTH MeTpuueckue cooTHomeHust Mexay ot- | SIKiace
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HBIX QUTYD.

pEe3KaMHu XOpa, CCKyHmIUX M KacCaTCJIbHBIX C HMCIOJIb-

OTKpBITas IIKOJIA

Teopema O | 30BaHHEM BIHCAHHBIX YIJIOB M MOJOOHBIX Tpey-

MPOU3BEACHUH TOJIHUKOB.

OTPE3KOB xopJ, | Pemarps reomerpudeckue 3aauu U 3aJauu U3 peansbHON

TeopemMa 0 | KM3HH C MCHOJIb30BAHUEM TT0100HBIX TPEYTOJILHUKOB

MPOU3BEICHUH OT-

PE3KOB  CEKYIIUX,

TeopemMa O KBa-

JpaTe KacaTeJIbHOM.

IIpumenenue B

pelIeHnH

TEOMETPUIECKIX

3a1a4
BekTopbl. Ormpenenenue Hcnosb3oBaTh BEKTOPHI Kak HampaBiICHHBIC OTpe3kw, | https://resh.edu.ru
(12 9) BEKTOPOB, HCCIe0BaTh  reoMeTpuueckuii  (mepememenne) u | /subject/lesson/69

CIIO)KEHUE n | ¢usnyueckuii (cuiia) CMBICIBI BEKTOPOB. 1

pa3HOCTh BEKTOPOB, | 3HATH OMNpeaedeHnsi CyMMbl M pa3sHOCTH BekTopos, | LIOII,

YMHOXCHHUE YMHOXKCHHUSI BEKTOpa Ha 4YHCIIO, HccieaoBaTh reo- | SIKimacc

BEKTOpPa Ha YUCJIO. | METPUYECKUI U (PU3NYECKUI CMBICIIBI 3THX OTIEPaLIU. OTKpBbITas MIKOJIA

Quznyeckuit n | Pemiare reomerpudeckue 3aJaud C HUCIOJIb30BAHUEM

re€OMETPUUYECKUN BEKTOPOB.

CMBICII BEKTOPOB. PacknaasiBaTh BEKTOpP MO JBYM HEKOJUIMHEAPHBIM

Paznoxenne BEKTOPaM.

BEKTOPA I10 JIBYM Hcnonp30BaTh CKaIIPHOE MPOU3BEACHHE BEKTOPOB,

HEKOJITMHEAPHBIM BBIBO/IUTh €I0 OCHOBHBIC CBOWCTBA.

BekTopam. Koopau- | BelUMCasiTh CyMMy, pa3sHOCTh M CKaJSIPHOE MPOM3-

HaThl BEKTOPA. BE/ICHHE BEKTOPOB B KOOPIUHATAX.

CkanspHoe IIpuMeHATh cKaJIsIpHOE TPOU3BEICHHE I HAXOXKICHUS

MIPOM3BE/ICHHUE JUIMH U yTJIOB

BEKTOPOB, €ro

NPUMEHEHHUE ISl

HaXOXJICHUS JUTNH

U YTJIOB.

Pemrenne 3amau ¢

MIOMOIIIBIO BEKTO-

pOB.

IIpumenenue

BEKTOPOB IS

pemieHus 3agay

KWHEMaTHKH

MEXaHUKHU
JlekapToBbI JexapToBbI OcBauBaTh NOHSITHE TMPSMOYTONBHOM cucTemMbl Ko- | https://resh.edu.ru
KOOPAMHATHI HA KOODJMHATHI TOYEK | OpAMHAT, JEKAPTOBBIX KOOPIAWHAT TOUKH. [subject/lesson/69
IVI0OCKOCTH. HAa IJIOCKOCTH. BbIBOAMTH ypaBHCHHE TPSMOW W OKpYXHOCTH. BbI- | 1/
99 YpaBHenue AeJISITh TIOMHBIA KBaapaT ans HaxoxzaeHus mnentpa u | LLOII,

npsMoi. YrioBoi paauryca OKpY>KHOCTH I10 €€ YPaBHEHHUIO. SAKnace

k03¢ punmenr, Pemarp 3amaum Ha HaxOoXKJEHHWE TOYeK repecedeHusi | OTKpbITas MIKOJIA

TaHT'€HC yTJIa OpsAMBIX M OKPY)KHOCTEH C  IOMONIBIO  MeEToza

HaKJIOHa, koopauHat.  Mcmosib3oBaTh  CBOKMCTBAa  YIJIOBOTO

napajuielibHble U ko3(punrenTa npsAMOH TpPH PpEIIeHWH 33jad, Ui

MEepIEeHANKYJIISIPHBIE | ONpEeIeHUs PACHIONIOKEHNUS TIPSIMOM.

npsiMbIe. IpuMeHsITL KOOPJAMHATHI IIPU PEUICHUH T'eOMETPHU-

YpaBHeHue YeCKMX W TPAaKTHYECKHX 3a/1ad, JUI IOCTPOCHHUS

OKPY>KHOCTH. MaTeMaTHYECKUX MOJeneil peambHBIX 3a7ad («METox

Haxoxnenne KOOPAWHATY).

KOOPJAWHAT TOYEK IMoab30BaThess U1 TOCTPOCHHS W HCCIEIOBAHHN

HnepeceueHusl I (POBBIMH peCypcamH.

OKPY’KHOCTH U
npsaMoil. Meron
KOOpJAMHAT Npu

3HAKOMHUTBCS C HCTOPUEH PA3BUTUS T€OMETPUH.
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pelieHun
TeOMETPUYECKUX
3aj1ad4.
Hcnonp3oBanue
MeToJa KOOpJIHUHAT
B MPAaKTUYECKUX
3a7auax

IIpaBuibHbIE
MHOTOYI'0JIbHUKH.
JinHa OKpY:KHOCTH
U IUI0aJAb Kpyra.
BbluuciaeHue mio-
IIa/Ae.

8w

IIpaBunbuble
MHOT'OYT'OJIbHUKH,
BBIYUCJICHUE UX
3JIeMeHTOB. Ynciao
JI ¥ IJTHHA
OKPYHOCTH.
Jnuna nyru
OKPYHOCTH.
Pannannas mepa
yria.

IInomans xkpyra u
€ro 3JICMEHTOB

@opMyIUPOBATH ONPEAEICHUE MPABUIBHBIX MHO-
TOyTOJbHUKOB, HAXOAUTh UX 3JICMEHTHI.

Iloab30BaThess  MOHATHEM  AJIMHBI  OKPY’KHOCTH,
BBEJIEHHBIM C IOMOIIBI0 NPABUIBHBIX MHOTOYIOJb-
HHUKOB, OIIPeAeJsiTh YUCIIO JI, JIUHY OYTH U paJuaHHYIO
Mepy yTia.

IIpoBoauTh mnepexoj OT paguaHHOW Mephl yria K
TpaxyCcHON 1 HA00OPOT.

OmnpeneasaTs IOMAAb Kpyra.

BeiBoauTs hopmy.ibl (B TpagycHON U paiuaHHON Mepe)
JUI JUTUH YT, TUIOIaAel CeKTOPOB U CerMEHTOB.
Boruamcasite mwiomaan Guryp, BKIIOYAIOMINX AJIEMEHTHI

https://resh.edu.ru
[subject/lesson/69
1/

LOII,

SIKnacc
OTKpBITas MIKOJIA

(cextopa u OKPYKHOCTH (KpyTa).
CerMeHrTa). Haxoauts muomaayu B 3aj1adyax peajbHON KU3HU
Brruncnenue
romaaelt puryp,
BKJIIOYAIOLIUX
3JIEMEHTHI Kpyra
JBuskenus miaocko- | [lomarue o PasGHpaTh  [PHMEpEL  WILTIOCTDHDYIONHE  TOHSTHS https://resh.edu.ru
CTH. JIBIDKCHUH P PHMEDEL | PHPYIO [subject/lesson/69
JIBUYKEHUSI, LIEHTPOB U OCEH CUMMETPHUHU.
(6) ILIOCKOCTH. DopMyJIUPOBATH ONpPENEICHUs MapajyIeIbHOro Iie- 1
[TapannenbHblit PMYyJIHp peae, P LOII,
peHoca, TOBOpPOTa M OCEBOM CUMMETpUU. BBIBOAUTH UX
MIEPEHOC, MOBOPOT U SAKnace

cummetpus. Ocu u
LIEHTPBI CUMMe-
TPHH.
IIpocreiimue
MPUMEHEHUS B
peLIeHNH 33/1a4.

CBOMCTBA, HAXOJUThb HETOJBUKHBIC TOUKHU.

Haxoautrh UEHTPBl U OCH CUMMETPUI IPOCTEHUIINX
¢uryp.

IIpumeHATH NapasuleNbHbII NIEPEHOC U CUMMETPUIO IIPU
pELICHNH TeOMETPHUYECKUX 3a1a4 (pa30oupaTh MpUMEpBHI).
Hcnoub3oBaTh U1 MOCTPOEHHMS U HCCIIENOBaHHM
dpoBbIe pecypehl.

OTKpbITas MIKOIA

IHoBTOpeHue, 0000-
1eHne, CHCTeMAaTH-
3alMe 3HAHMIA.
(74)

IToBTOpEeHue
OCHOBHBIX TIOHSTHH
1 METOJ/IOB KypCOB
7—9 Kmnaccos,
000611eHne n
cUcTeMaTH3alus
3HAHUH.
IIpocreiimue
TreOMETPHUECKHUE
¢uryps! 1 X
CBOICTBA.
U3mepenue
TeOMETPUUECKUX
BEJINYHMH.
TpeyroabHUKH.
ITapannenbubie u
MEepPICHINKY IS PHBIC
TpsSIMBIE.
OKpY>XKHOCTh H
kpyr. 'eomerpuue-
CKHUE MOCTPOEHHUS.
VYriasl B OKpyxK-
HocTu. Brincanusle

OmnepupoBarb NOHATHSIMHM: (QUIrypa, TOYKa, HpsMasd,
yrod, MHOTOYTOJIbHUK, paBHOOEIPEHHBIH "
PaBHOCTOPOHHUH  TPEYrOJbHUKH,  IPSIMOYTOJBbHBIN
TPEyroJbHUK, MeAnaHa, OHCCeKTpHUca M BBICOTA
TPeyrolbHUKa,  MapajjiesorpaMM, pomMO,  IpsiMo-
YTONBHUK, KBaapaT, Tpamelus; OKPYXXHOCTb, Kaca-
TeNbHAs; PaBEHCTBO M Mojo0ue Guryp, TpeyroabHHUKOB;
MapayIeIbHOCTh M MEePIECHIUKYISIPHOCTh MPSAMBIX, YToJI
MEXIy TPAMBIMH, CUMMETPHSI OTHOCHUTEJIBHO TOYKH U
NPSIMOH; JUIMHA, PAacCTOSHUE, BEJIMYMHA YIila, TUIOMAIb,

HIepUMETP.
Hcnonb3oBath ¢opMyabl: IepuMeTpa W IUIOMAAN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH M IUIONIa !

Kpyra, 00béma MpsSMOYroJIbHOTO TapajiesenuIe/a.
OnepupoBaTh MOHSATHSIMH: IIPSIMOYTOJbHAs CHCTEMa
KOOP/AMHAT, BEKTOP; HCIMOJb30BATh 3TH TOHATHA Ui
MIPEICTABICHNS TaHHBIX U PEIICHHS 3a7ad, B TOM YHCIIe
U3 Jpyrux ydeOHBIX mpeaMeToB. Pemiarh 3agaum Ha
MTOBTOPEHHNE OCHOBHBIX MOHITHH, WLTIOCTPALIMIO CBSA3EH
MEXIy pa3THIHBIMU 4acTAMHU Kypca. BeIOupaTs MeTo
JUIS pelIeHus 3a0a4H.

https://resh.edu.ru
[subject/lesson/69
1/

HOH,

SIKmacce
OTKpbITas MIKOIA
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Y OIIMCaHHbIE
OKPYKHOCTH
MHOTOYTOJIbHHKOB.
[Ipsamas u
OKPY’KHOCTb.
YeTbIpEXyroabHUK.
Bnucanubie u
OIHCaHHbIE
YEThIPEXyTOJbHUKH
Teopema ITudaropa
W HaJalla TpH-
TOHOMETPHHU.
Pemenne o6mmx
TPEYTOJILHUKOB.
IIpaBuibHBIE
MHOT'OYTOJIbHUKH.
[IpeobOpa3zoBanus
IJIOCKOCTH. /{BU-
xenust. [logodue.
Cummerpus.
[Tmomane.
Brruucnenue
IUIOIIAAEH.
[Tmomann
MOJOOHEBIX QUTYP.
JlexapToBbl
KOOPJAMHATHI Ha
TUIOCKOCTH.
BexTope! Ha
TIOCKOCTH.

7 KIIACC «BEPOATHOCTB U CTATUCTHUKA»

HasBanue paznena OcHOBHOE OcHOBHBIE BU/IbI 1€SITEIbHOCTH 00yYaI0INXCsl Hcnoan3oBanue
(Tembl) Kypca coJep:KaHue 3JIEKTPOHHBIX
(4MCII0 YacoB) (uu¢poBHIX)

o0pa3oBaTe/ibHbI
X pecypcoB
IpencraBaenne [NpencraBnenue OcBauBaTh CHOCOOBI TIpeJCTaBiIeHus crarucTuieckux | https://resh.edu.ru
JAHHBIX. JIAaHHBIX B Ta0JIH- JIAHHBIX W YHUCJOBBIX MAcCHBOB C MOMOIIbI0 Tabmuil u | /subject/lesson/69
(7 9) nax. [lpakTuyeckne | quarpaMM ¢ HCIOJb30BAHMEM aKTYalbHBIX W BaXHbIX | 1/
BBIYHCIIEHUS 110 JTaHHBIX (meMorpadudeckne naHHble, mpousBoactso | IO,
Ta0JIUIHBIM MIPOMBIIIJIEHHONW U CeNbCKOXO03AWCTBEHHOW mpoaykuuu, | SAKmace

nanHbIM. M3Bieue-
HUE U
HUHTEPIpETAINS
TaOIUIHBIX
JTAaHHBIX.
IIpakTuueckas
pabora
«Tabmurp.
I'paduueckoe
NpeJICTaBICHUE
JIAHHBIX B BH/JIE
KPYTOBBIX,
CTOJIOMKOBBIX
(cronGuaThIX)
muarpamm. UreHue
W IIOCTPOEHUE
nuarpamm. [lpu-
MEpHI

0O0IIIECTBEHHBIC ¥ IPUPO/THBIC SBICHHMS).

H3yuates MeToanbl paboThl ¢ TAONWYHBIMH U Tpadu-
YECKMMH TPEACTABICHUSMU JAQHHBIX C  IIOMOLIBIO
H(POBBIX PECYPCOB B XOJI¢ MPAKTHYESCKUX PadbOT

OTKpbITas MIKOIA
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JeMorpapuIecKux
JarpaMM.
IIpaxkTnueckas
pabora «/luarpam-
MBI».

OnucarennHas
CTATHCTHKA.
B9

YucioBsle HAOOPHI.
Cpennee apud-
METHYECKOE.
Menuana
YHCIOBOr0 Habopa.
VYeroitunBocTh
MeIHaHbI.
IIpaktuueckas
pabora «Cpennue
3HAYCHHS.
Hawubomnbriee u
HaMMCHBIIICE
3HAYCHHUS
4HCIOBOrO0 Habopa.
Pazmax.

OcBauBaTh MOHSATHSI: YUCIOBOW HabOp, Mepa LeH-
TpaJbHOW TeHJeHUUH (Mepa ILEHTpa), B TOM YHCIIe
cpenHee apuMeTHIECKOe, MeHaHa.

OnuceIBaTh CTATHCTHYECKHWE JaHHBIE C IIOMOIIBIO
cpenHero apu(METHYECKOro M MenuaHbl. Pemarb
3aJauH.

M3yuars cBoiicTBa CpeIHUX, B TOM YHUCIIE C MOMOLIBIO
UPPOBBIX PECYPCOB, B XO/1€ TPAKTHUECKUX PadoOT.
OcBauBaTh MNOHATHS: HauOOJIbIIEE W HAWMEHBIIEE
3HAYEHHs YNCIIOBOTO MAacCHBa, pa3Max.

Pemarp 3a1aun Ha BBIOOp crioco0a OmcaHus JaHHBIX B
COOTBETCTBMM C IPUPOJNOW JAHHBIX W  LEIIMHU
HCCIIEIOBaHMSI.

https://resh.edu.ru
[subject/lesson/69
1/

L[OH,

SIKmacce
OTKpBITas MIKOJIA

Cayuaiinasi usMeH-
YUBOCTb.
(6 1)

Crnyuaiinas
HU3MEHYUBOCTh
(puMepsI).
Yactora 3HaueHUN
B MAaccHBE JaHHBIX.
I'pynnupoBka.
T'ucrorpammel.
IIpaktuueckas
pabota
«Crnyuaitnas
U3MEHUYUBOCTHY.

OcBauBaTh MOHATHS: 4YacTOTa 3HAUYCHMH B MaccHBe
JIQaHHBIX, TPYIITUPOBKA JaHHBIX, THCTOIPAMMa.

CTpouTh 1 aHAJIM3HUPOBATH IHCTOIPAMMBbI, MOAOUPATH
HOAXOSIIHMH LIar TPYIITHPOBKH.

OcBanBath TpadUyecKie NPEICTaBICHHS Pa3HBIX
BUJIOB CIIy4allHOH M3MCHYHMBOCTH, B TOM YHCIE C
MOMOIIBIO IIU(PPOBBIX PECYpPCOB, B XOJE NPAKTHYCCKON
paboThI

https://resh.edu.ru
[subject/lesson/69
1/

Lo,

SIKnacc
OTKpBITaiI IIKOJIa

BBenenne B Teopuio

rpagos.
(CR))

I'pa¢, BepmmHa,
peopo. IIpencras-
JICHUE 3a/1a4H C
MOMOIIIBIO Tpada.
Crenenb
(BaJICHTHOCTD)
BepIIMHBL. Yucio
pEbep u cymmapHast
CTEIEeHb BEPIIHH.
Henp u nuxin. ITyts
B rpade.
IIpencrasnenue o
CBSI3HOCTH Tpada.
Oo6xox rpada
(DiinepoB myTh).
[Ipencrasnenne 06

OcBauBarp moHsTHs: rpad, BepurHa Tpada, pedpo
rpada, crerneHp (BaJCHTHOCTh BEPIIMHBI), ETb U [UKJI.
OcBauBaTh NOHATHSI: NyTh B Tpade, DiIepoB MyTb,
00xo1 rpada, OpUCHTUPOBAHHEIH Tpad.

Pemarp 3agaumM Ha TOMCK CyMMBbI CTENEHEH BEpLIMH
rpada, Ha momck oOxonma rpada, Ha IMOWCK MyTeH B
OPHEHTHPOBAHHBIX Tpadax.

OcBauBaTh CNnocoObl TpEJCTAaBICHHS 3a/ad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUHM BEPOSTHOCTEH, IPYrux
NpeJIMETOB € IOMOLIbI0 TpadoB (KapTbl, CXEMBI,
ANIEKTPUUECKHE LeNH, (yHKIIMOHAIbHBIE COOTBETCTBHS)
Ha pUMepax.

https://resh.edu.ru
[subject/lesson/69
1/

LOT1,

SIKnacc
OTKpBITaH IIKOJIa

OPHEHTHPOBAHHBIX
rpagax.
BepositHocTh M ya- | Criydaiinblit onbiT 1 | OcBauBaTh NMOHATHS: CIyYailHbIl OmbIT U ciyvaiiHoe | https://resh.edu.ru
CTOTA CJy4aiiHOro ciryqaiiHOe COOBITHE, MAJOBEPOATHOE M MPAaKTHYECKH NOCTOBepHOe | /subject/lesson/69
COOBITHS. coObITHE. coObITHE. 1/
4 v) BepositHOCTB n | M3yyarh 3Ha4NMOCTH MaloBepoOATHBIX coObrTuit B | LIOII,
yacToTa COOBITHA. | IPHpOJie W OOmIecTBe Ha BakKHBIX npuMepax (aBapuu, | SKmacc
Ponb HECYACTHBIE ciayyau, 3aluTa nepcoHanbHO | OTKpBITas MIKoIa
MaJIOBEPOSITHBIX | | WHpOPMALNH, TIepeaada TaHHbBIX).
MPaKTHYECKU H3yyarh pojib KJIACCHUECKHX BEPOSTHOCTHBIX MO/Ielei
JIOCTOBEPHBIX (MoHeTa, UrpajibHasi KOCTb) B TEOPUH BEPOSITHOCTEHH.

COOBITHIT B IPUPOEC
1 B obmecrBe. Mo-

Ha6uaonaTe 1 M3y4aTh 4acTOTy COOBITHH B IPOCTHIX
9KCIIEPUMEHTaX, B TOM YHCJIE C NOMOLIbI0O IHU(PPOBBIX
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HECTa W wUWIrpajlbHasd

pecypcoB, B X0/ie MPAKTHYECKOI paboTh

KOCTb B  TEGOPHHU

BEpPOSITHOCTEH.

IIpakTuueckas

pabora  «HacroTa

BBIIAJICHHS OpJIay.
O0ooenne, KOH- [TpencraBnenue MoBTOpsATh wH3yuYeHHOC ¥ BbICTpauBaTh cuctemy | https://resh.edu.ru
TPOJIb. nanueix.  Onmca- | 3HaHWIA. [subject/lesson/69
(54) TenbHAsI Pemarhb 3a1a4u Ha peCTaBICHUE U OMUCAHKE TaHHbIX | 1/

CTATHUCTHKA. C TIOMOIIBI0 H3YYCHHBIX XapaktepucTuk. O6cyxnmars | LIOI,

BepositHOCTB npuMepbl CIydalHBIX COOBITHI, MamoBeposTHRIX u | SKimacc

ciryJaifHoro NPAKTUYECKN JOCTOBEPHBIX CIyYalHBIX COOBITHH, MX | OTKpbITas MIKOJA

COOBITHSI. POJIH B IPUPOJIC U YKU3HH YeJIOBEKA.

8 KIIACC «BEPOATHOCTB 1 CTATUCTHUKA»

Ha3Banmue pa3nena OcHoOBHOE OCHOBHBIE BH/IBI IESITEILHOCTH 00y9AOIIUXCSI HUcnoab3oBaHu
(TeMBI) Kypca coJepKaHue e
(4MCJI0 YacoB) 3JIEKTPOHHBIX

(uudpoBkIX)
o0pa3oBareib
HBIX pecypcoB
IpencraBnenne [Ipencrasnenne IMoBTOpATH H3yuYeHHOE U BbICTPaumBaTh cucreMmy | https://resh.edu.
JAHHBIX JTaHHBIX. Omnmuca- | 3HAHHM. ru/subject/lesso
(7 v) TeTbHAsK Pemath 3a1auu Ha Npe/ICTABICHUE U OMKCAHKE AaHHBIX | N/691/
CTaTHCTHKA. C TIOMOUIbI0 M3YyYEHHBIX xapakrepucTuk. Pemars | L[{OII,
Crnyvaiinas 3aa4M Ha TMPEJCTaBICHUE TPYIITUPOBAHHBIX JaHHBIX U | SIKimacc
W3MEHYUBOCTbD. OTIMCaHWE CITyJYalHON H3MEHIMBOCTH. OTKpEITas
Cpennue Pemath 3amaum Ha ONpEC/ICHHE YaCTOThI CIyYaiHBIX | IIKOJA
YHCIIOBOTO HAOOpa. | COOBITHH, 0OCYXIEHUE MPUMEPOB CIy4ailHBIX COOBITHH,
CrnyvaiiHbie MAJIOBCPOSITHBIX W MPAKTHYECKH  JOCTOBEPHBIX
COOBITHSI. CIlydaiiHBIX COOBITHI, MX POJH B TPHUPOJAC M HKHU3HU
Beposaraoctu U | YeJOBEKa.
YacCTOTBI.
Knaccnueckne
MOJIeTTH TEOpUHU
BEPOSITHOCTEM:
MOHETa u
UTpasibHast KOCTh.
OnucareabHast cra- | OTKIOHEHHS. https://resh.edu.
OcBamBaTh WOHATHS: [HCIEPCUS W CTaHIAPTHOE -
THucTHKA. PacceuBa- | Jlucnepcus ru/subject/lesso
OTKJIOHCHHUE, HCIOJIb30BaTh ITH XAPAKTCPUCTUKH IS
HHe JaHHBIX YHCIIOBOTO Habopa. n/691/
OMHUCAHMS PACCCHUBAHUS JAHHBIX.
(13u) CrannapTHOE LOII,
BoiaBHraTh rumore3bl 00 OTCYTCTBUH WM HAJIAYHH
OTKJIOHCHHUE SIKiace
CBsI3M TI0 IMarpaMMaM PacCeHBaHUSI.
qucIoBOro Habopa. OTKpbITas
CTpoUTh [MarpaMMbl pPACCEUBAHUS [0 HMMCIOIIMMCS
Jnarpammbl LIKOJIA
JTAHHBIM, B TOM YHCIIE C TOMOIIBI0 KOMITBIOTEPA.
paccenBaHHI.
MHoskecTBa MHOKeCTBO, OcBanBarh NOHSITHSI: MHOXECTBO, dJIEMEHT MHOXe- | https://resh.edu.
(6 v) MOZMHOXECTBO. CTBA, ITOJIMHOKECTBO. ru/subject/lesso
Onepanuu Hax BbInoJiHATH OMepamMM HaJl MHOXeCTBaMu: o00be- | n/691/
MHOY>KE€CTBaMM: JIMHEHue, mnepeceyeHue, nomnonHenue. Memoanzosars | LLOII,
00BbeIMHEHNE, CBOMCTBa: MePEMECTUTEIIEHOE, coueratenbHoe, | SIKmacc
nepeceyeHue, pacmnpenenuTenbHoe, — BKIOUeHHs.  Mcmosib3oBath | OTKphITast
JIOTIOTHEHHE. rpadUuecKoe MPEACTABICHHE MHOXECTB MPH ONMHMCAHHH | IIKOJIA
CaoiicTBa peaibHBIX MPOIIECCOB U SIBJICHUH, TPH PEIICHUH 3a/1a9 U3
orepanuii HaJ JIPYTUX y4EOHBIX MPEAMETOB U KYPCOB.
MHOKECTBAMU:
MEPEMECTUTEIILHOE,
coueTaTelIbHOE,
pacrpeeuTeIbHO
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€, BKIIIOYCHM .

I'paduueckoe
npecTaBlICHIE
MHOKECTB
BepositHoCTH DnemeHTapHbIC OcBanBaTh NOHSATHS: 3JCMEHTapHOEe coObITHE, ciy- | https://resh.edu.
CJIy4aifHOTO coObrtusi.  Cnyvaii- | yailHoe CcOOBITHE Kak COBOKYIHOCTh Ojarompust- | ru/subject/lesso
CoOBITHS HBIC COOBITHSA. | CTBYIOIIMX 3JIEMEHTAPHBIX COOBITHI, PaBHOBO3MOXKHbIC | N/691/
(6 9) BnaronpusitcTByI0- | 21€MEHTapHbIE COOBITHSI. LOI1,
mue sneMeHTapHsie | Pemarh 3agaum Ha BBIYMCICHHE BeposiTHOcTed co- | SIKmace
COOBITHS. Bepo- | ObiTHIf TI0 BEPOSTHOCTSIM  3JEMEHTapHBIX CoObITHI | OTKphITast
ATHOCTH COOBITHH. | CIy9aifHOTO OTIBITA. LIKOJIA
OmeiTel ¢ paBHO- | Pemarh 3agaym Ha BBIYMCICHHE BEPOSTHOCTEH CO-
BO3MOKHBIMH OBITHIA B OIIBITAX C PABHOBO3MOYKHBIMH 3JIeMEHTapHBIMU
3JIEeMEHTaPHBIMH COOBITHSAMH, B TOM YHCJIE C IOMOIIBIO KOMIIBIOTEpA.
COOBITHAMH. IIpoBoaMTH M M3y4YaTh OMBITHI C PaBHOBO3MOXKHBIMH
Cry4aiiHplil BBIOOD. | AMEMEHTAPHBIME COOBITHAMH (C HCIIOIb30BAHHEM MOHET,
[MpakTiyeckast WUrpalbHBIX  KOCTEH, JApPYrUx Mojenei) B xone
pabota «OmBITBI C | MPAKTHYECKOW pabOTHI.
PaBHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMH
COOBITHUSIMIDY
O6oo0uenue, [pencrapneHue IMoBTOpATH U3yueHHOC W BBICTPauBaTh cucTemy | https://resh.edu.
KOHTPOJIb JTaHHBIX. Omnmuca- | 3HAHHM. ru/subject/lesso
(29) TeIbHAS PemaThb 3a1a4u Ha Npe/ICTaBICHUE U OMKCAHKE AaHHBIX | N/691/
CTaTUCTHKA. C TIOMOUIbI0 M3YyYEHHBIX xapakrepucTuk. Pemars | L[1OII,
I'padsr Bepo- | 3agaum ¢ npumeHeHHEM TpagoB. SAKnace
ATHOCTb Pemarb 3aga4uMm Ha HAXOXJICHUE BEPOATHOCTH ciy- | OTKpbITast
ciyJaifHoro YalfHOrO COOBITHS MO BEPOSTHOCTSAM 3JEMEHTApPHBIX | LIKOJA
coObITHSI. One- | coOBITHH, B TOM YHCIIE B OINBITAX C PAaBHOBO3MOXKHBIMHU
MECHTBI AIIEMEHTAPHBIME COOBITHAMH.
KOMOWHATOPUKH Pemarh 3ajayM  Ha HaXOXKJICHHE BEPOSTHOCTEH
OOBEMMHCHUSI U TIEPECCUCHUST COOBITHI, B TOM HYHCIIC
HE3aBHCHMBIX, C  KCIOJb30BAaHHEM  TPadHUECKUX
NpeCTaBICHUN U IepeBa CIy4aifHOTO OIIbITa.
Pemathb 3aga4n Ha nepedyrclicHue KOMOMHALWH (Yuciia
NEePEeCTaHOBOK, YHCJIA COYCTAHMI), Ha HAX0XKICHHE
BEPOSATHOCTEH COOBITHIH c NpUMEHEHHEM
KOMOWHATOPUKHM, B TOM 4YHCJIE C HCIIOJIb30BAHUEM
TpeyrojbHuKa [lackans
9 KIIACC «BEPOATHOCTb U CTATUCTUKA»

HaszBanue pa3nena OcHoBHOE OcCHOBHbBIE BH/IBI 1eSITETLHOCTH 00yYaI0IHXCS Hcnoan3oBanue
(TeMbl) Kypca coJep:kaHue JNEKTPOHHBIX
(4ucI0 YacoB) (uudpoBbIX)

o0pa3oBaTe/ibHbI
X pecypcoB
Ipencrapienne [IpencraBnenue MoBTOpsATh H3yuYeHHOE M BbICTpauBaTh cucTemy | https://resh.edu.ru
JAHHBIX nagaeIX. Onuca- 3HaHHUM. [subject/lesson/69
(549) TenbHas cTaTUCTUKA. | Pemars 3amauym Ha mpeacTaBieHue W omucaHue | 1/

Onepauuu Haj
COOBITHUSIMU.
HezaBucumocTs
COOBITHIA

JIAHHBIX.
PemaTes 3amaum  Ha HAXOXKJIEHUE BEPOSITHOCTEH
00BeIMHEHUST U TIEpPEeCceYeHUs] COOBITUH, B TOM YHUCIIE
HE3aBUCHMBIX, C HCIIOJIB30BAaHHEM TpaduIecKux
MPEICTaBICHNUH 1 JiepeBa CIIyJaiHOTO OTIbITA.

Pemate, 3aaum Ha TepeUHCICHHE KOMOWHAIIWIA
(uncna TmepecTaHOBOK, YHWCIA COYETaHWH), Ha Ha-
XOXKJICHUE BEPOSITHOCTEH COOBITHH C MPHUMCHCHHEM
KOMOWHATOPHKH, B TOM WYHCJIE C KCIIOJIb30BaHHEM
TpeyrojabHuka [lackans

LoI,
SAKnacc
OTKpBITas MKOIA
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CuayyaitHas Ciryqaitnas OcBauBaTh MOHSTHS: YacTOTa 3HaucHHW B Maccuse | https:/resh.edu.ru
U3MEHYHMBOCTH HU3MEHYHUBOCTh JIAHHBIX, TPYMITUPOBKA JaHHBIX, THCTOrPaMMa. /subject/lesson/69
(4 q) (mpumepsr). Yacrora | CTpOoUTh W aHATHU3UPOBATH THCTOTPAMMBI, moadu- | 1/

3HAYEHUN B MAacCHUBE | PaTh INOAXOSIIUNI 1IAr IPYIIUPOBKU. LOI1,

JIAHHBIX. OcBauBarp Tpaduueckue npexacrasieHust passeix | SIKnacc

I'pynnupoBka. BUJIOB CIIy4alHOW M3MEHYMBOCTH, B TOM uucie ¢ | OTKpbITas mIKosa

I'ucrorpammel. MIOMOIIBIO HU(PPOBBIX PECYPCOB, B XOJI€ MPAKTUUECKON

[pakTHyeckas paboThLI.

pabora «Cyuaiinas

N3MEHYHBOCTHY

MHo:kecTBA. MHOKeCTBO, OcBauBarh NOHATHSI: MHOXKECTBO, dJIEMEHT MHOxe- | https://resh.edu.ru

Beeaenue B Teopuio | HoaMHOXKecTBO. Ome- | CTBa, IIOIMHOXECTBO. [subject/lesson/69

rpagos. panuu Hax BbInoHsATHL OmepamuM HaJa MHOXKeCTBamu: 00be- | 1/

(6 1) MHOYKECTBAMH: IUHEHHUe, repecedeHue, nomonHerne. Memosb3zoBaTts | LIOIL,
00BEeINHEHHE, CBOMCTBA: [IEPEMECTUTEIBHOE, couerarensHoe, | SIKmacc
riepeceveHue, pacripeaenuTenbHoe,  BKIodeHus.  Memoab3oBars | OTKpbITas MIKoJa
JIOTIOJTHEHHE. rpaguyeckoe  NPENCTaBICHHE  MHOXKECTB  IIpU
ColicTBa onepanii | ONMUCAaHUM peajibHBIX IIPOLIECCOB W SIBICHUH, NpHU
HaJl MHOXKECTBAMHU: pelIeHnH 3aJad U3 JPYruX YYeOHBIX MNPEJAMETOB M
MIePEeMECTUTEIHHOE, KYpCOB.
coyeraTenbHoe,
pacIpeaennTenbHoe,

BKITFOUCHHSI.

I'paduueckoe

MIPE/ICTaBICHUE MHO-

KECTB

Ucnbitanue. Yenex u | OcBauBaTh NOHSITHSI: HCHbITaHWe, dJeMeHtapHoe | https://resh.edu.ru

HcnbiTanus Heyzaada. Cepus | coOblTHe B HCHbITaHMM (ycrex M Heynmada), cepus | /subject/lesson/69

Bepuyium UCTIBITAaHUI JI0 | MCTIBITaHMH, HACTYIJICHHE TEPBOrO ycmexa (Heymauw), | 1/

(3u4) TIepBOTO ycmexa. | cepus McIbITanuil bepHysm. O],
Ucnbitanus Pemarp 3amaum Ha HaxokIeHue BeposiTHocTel co- | SKnacc
bepnynu. OBITHIT B CEpUM MCIBITAHUI J10 TIEPBOTO ycrexa, B ToM | OTKpbITas KO
BepositHocTH 4yucie C TpUMEHEHHEM (OpMYyIBl  CYMMBI  TI'eO-

COOBITHH B  CEpUH | METPHUYECKOM MPOTPECCHH.

UCTIBITAaHHUH PemaTte 3amaum  Ha HAXOXKICHUE BEPOSTHOCTEH

bepnyniu. QJIEMEHTApHBIX COOBITHH B CEepUHM HUCHIBITAaHHN bep-

[MpakTryeckas HYJUTH, Ha HaXOXJCHHWE BEPOSITHOCTH OINpPEJCIEHHOTO

pabora «lMchblTaHus | 4Mcna yYCHEXOB B CEPUH  HCHbBITaHWK bepHymm.

bepuynany. HU3yuars B XoJe npakTuyeckoi padoThbl, B TOM
YuCclIe C MOMOUIBIO IHM(POBBIX PECypcoB, CBOMCTBA
BEPOSTHOCTH B CEPUU UCIIBITAHUN bepHyJuin.

Cayuaiinas Cryuaiinast OcBouTH MOHATHS: CilydaiiHas Belu4yMHA, 3HadeHue | https://resh.edu.ru

BeJIMYMHA BEJINYMHA U CITy4aiiHOM BEJIMYMHBI, pacnpejiernenue BepostHocreit. | /subject/lesson/69

(6 v) pacnpenenesue H3yuath U 006CY:KIaTh TPUMEPHI AUCKPETHBIX U He- | 1/
BEPOSITHOCTEM. HPEPHIBHBIX CIyYalHBIX BEJIMYUH (POCT, Bec uenoneka, | LOI,
Maremaruueckoe YHUCJIIEHHOCTh ~ HaceJeHus, Japyrue  usmeHunBble | SIKiacc
OXKHJIaHWE 1 BEJIMYMHBI, PACCMATPUBABIINECS B Kypce CTATUCTUKH), | OTKpbITast MIKOJIA
JCTIepCHs MOJIETIBHBIX ~ CIy9allHBIX BEJIMYMH, CBSI3aHHBIX CO
ciayvyaiiHoi CITyJaiHBIMU OTBITaMH (OpOCaHNUE MOHETHI, UTPATBHON
BenmunHbL. [Ipumeps! | KocTH, co cirydaifHBIM BBIOOPOM U T. 1.).

MaTeMaTH4ecKoro OcBauBaTh MOHSITHS: MaTEMaTHYECKOE OXXHJaHUE
OKHJIaHUST KaK CIly4allHOH BEJIMYMHBI KaK TEOPETHUECKOe CpejHee
TEOPETUYECKOTO 3HAUEHUE, OUCIEpPCUsl CIy4yallHOM BEJIMYUHBl Kak
CPEHEro 3HAUCHHUs aHaJIOT IUCIIEPCUH YHCIIOBOTO Habopa.

BEJINYMHBI. PemaTh 3aauM Ha BBIYMCICHHE MATEMaTHYECKOTO

ITonsarue o 3akoHe
OOJIBIINX YUCE.
W3mepenne
BEPOSITHOCTEH €
[IOMOIIBIO YacTOT.

OXKUJAHUSI W JUCIEPCUM JUCKPETHOM CilydailHOH
BEJIMYMHBI 110 3aJaHHOMY pacIpelelIEeHUuI0, B TOM
YHUCJIE 3a/ay, CBSA3aHHBIX CO CTPAXOBAHMEM M JIOTE-
pesiMHu.

3HAKOMHUTBCH C MaTEMaTHYECKUM OKUJAHUEM U
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IIpumenenue 3akoHa
OOJIBILINX YHCE]L.

JIMCTIEpCUEN HEKOTOPBIX pachpe/iesieHuld, B TOM 4YHUCIIe
pacripefieieHust  CIly4allHOM ~ BEJIMYMHBI  «UHCIIO
ycrexoB» B cepun ucnbiTannit bepuymnmun. U3yuars
4acTOTy COOBITHS B IOBTOPSIONIUXCS —CIyYaiHBIX
OTBITaX KakK ClydyalHyI0 BEJIMUUHY.

3HAKOMHUTBCA C 3aKOHOM OonbImuX uucen (B (opme
Bepuymnu): mpu OOJBIIOM YHCIE OMBITOB YacTOTa
COOBITHSI ONIM3KA K €r0 BEPOSITHOCTH.

Pemiath 3agauu Ha u3MeEpeHHE BEPOATHOCTEW C TO-
Mompio gacToT OOCy:kIaTh POk 3aKOHA OOIBIIIX
grcelT B 000CHOBAaHMH YaCTOTHOTO METOJa M3MEPCHHUS
BEPOSITHOCTEM.

OO0cy:k1aTh 3aKOH OOJNBININX YHCEN KaK IPOSBICHHE
CTaTUCTUYECKOM  yCTOMYMBOCTM B  HM3MEHYMUBBIX
SIBJICHUSX, POJIb 3aKOHA OONBIINX YKCET B IPUPOJIE U B
JKU3HU YeJIOBEKa.

O6001menne,
KOHTPOJIb.
(10u)

IIpencraBnenue
JIAHHBIX. Omuca-
TeJbHasl CTAaTHUCTHUKA.
BepostHocTh
CIIy4aliHOTO
COOBITHS. DIIEMEHTHI
KOMOWHATOPHKH.
Cnyvaiinple  Benu-
YHHBI u
pacnpeneneHus

[MoBTOPATH H3YYCHHOE U BBLICTPAMBATHL CHCTEMY
3HAHUH.

PemiaTts 3agaum Ha TMpeAcTaBiIeHUE U ONMCAaHUE
MaHHBIX.

PemiaTh 3agaum Ha HaxOXJCHHE BEPOSITHOCTEH cCoO-
OBITHI, B TOM YHCIIC B OIBITaX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMU COOBITHSAMH, BEPOSITHOCTEN
OOBCITUHEHUSI W TEPECeUeHUs COOBITHI, BBIYUCIATH
BEPOSITHOCTH B OMNBITaX C CEPUSMU CIyHYalHBIX
HCITBITAaHNH.

https://resh.edu.ru
[subject/lesson/69
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HOH,

SIKmacce
OTKpBITaiI IIKOJIa

[Ipu pa3zpaborke pabouell MporpaMmbl B TEMAaTHYECKOM IIJIAHUPOBAHUM YUYTEHBI BO3MOXKHOCTHU
UCIIOJIb30BAaHUS 3JIEKTPOHHBIX (LU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOLMXCSA Y4eOHO-
METOAMYECKIMH MaTepuanaMu (MyJIbTUMEIUNHHBIE MPOrpaMMBI, SJICKTPOHHBIE YYEOHHKH U
3aJJauHUKU, SJIEKTPOHHblE OMOIMOTEKH, BUPTYyaJbHblE J1TAOOPAaTOPHH, WUIPOBBIC MPOTPAMMBI,
KOJUICKIIMM ITU(PPOBBIX 00pa30BaTENBHBIX PECYpPCOB), HCHOIB3YEMBIMH Ui OOydYeHHS W
BOCIIUTaHMSI pa3IMYHBIX TPYII MOJIb30BaTeNeH, MPEICTaBIEHHBIMU B 3JIEKTPOHHOM (LIU(PPOBOM)

BUJIE W pEATU3YIOUMMH Jujaaktuyeckue Bo3MmoxkHoctn HUKT,

COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6p3.30BaHI/II/I.

Pabouas mporpamMma 1mo MaTeMaTHKe OCHOBHOTO 001ero oopazoanust MBOY «Illkoma Ne 109»

COACPIKAaHUE KOTOPBIX
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